(Keith, 19%%)

(Merilanea, 1988)

(Frazier and Westhoff, 1979)
3
(Campbell-Platt, 1987)

2 (fermentation)» (pickling) ( , 2529)



252

(Raymond ¢t al, 1972)

(SUbstrate)
Il

< (fermented food) (Rehm and Reed, 19% ;
Tanasupawat et al., 199)

1 (natural fermentation)



, (Nagazawa, 1991)

2 (Starter cuiture)
(
, 253) 2
21 (Single culture)
2.2 (Mixed cuitures) 2
)

(Daeshel et al., 198)

1 Freeze Dried Starter Culture , 2539)
(freeze drying)

ampule
015025 2 01-02

freeze arying ,
510

protective agent
freeze dried Starter

2 (Flid)

10



13 Okep freeze (20 40°)

2
1 Mesoplilic starter L. lactis Le. cremoris
10-40°
2. Thermophilic starter L. bulgaricus, L. lactis, L. helveticus St
thermophilus 03 ! done], 19%0)
!
8 T. halophilus, . carnosus
. piscifermentans ( )
8 rocksheped homofermentative — heterofermentative
lactic acid bacteria L. pentosus, L. plantarum, L. sake L. fermentum
(Tanasupawet
g d, 199)
) 1

homo  heterofermentative lactic acid bacteria
L. sake (Pnalip etal., 1993
&)

L. pentosus, L. plantarum, L. fermentum, L.
brevis. P. cerevisike L. sake (Tanasupawat and Komagata, 1993)
4) L. fermentum,
St. lactis, P. acidilactici, L. acidophilus, L. plantarum, L. reuter
(sourdough) L. sanfrancisco  (Elaine et al.,, 194 ;
Tanasupawet €t al., 193



12

Lactobacillus, Leuconostoc,
. 1
Streptococcus Pediococcus !

Lactobacillus

1 acidophilus milk, bulgarian butter milk, kefir, kumiss
yoghurt (Pragna and Tanvi, 1977)

1 Homofermentation homofermentative lactic acid bacteria
6 859%
+ 2P + 2 ADP---mememee- W + 2ATP
homofermentative L. debrueckii, L. lactis.
L. bulgaricus, L. casei, L. plantarum. L. carvatus. St. fecalis p. cerevisiae (Seppo
and Atte, 199
2 Heterofermentation heterofermentative lactic acid bacteria
0 20
' 2025
5
+P+ADP - o) + + 0, +ATP

heterofermentative L. brevis.L. fermentum.
Le. mesenteroides (Tamine, 1979)
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gucose o suorose + fructose
heterofermentative ‘\ / \ heterofermentative
homofermentative
lactic acid lactic acid
acefic aoid actic acio acefic aoid
ethanol ethanol
o, homofermentative Co,
dextran manitol
heterofernm lactic acid / heterofermentative
acefic add
ethanol
02
1 1 homofermentative  heterofermentative
(Pederson, 1971)
19
(Biocontrol)
(Fred and Henery, 1997) Ls. monocytogenes . aureus
(Catherene ¢t al., 1991)
Ls.
monocytogenes . aureus
Ls. monocytogenes o) . aureus 512°

Biocontrol



L. lactis

(Schillinger and karl, 1989)
1

2
3
4,
b,
1
Scheele
1 | 4 1 M
40
2 2

L(+) - lactic acid

D(-) - lactic acid

14

c. botulinum

| Biocontrol

Biocontrol

a-hydroxypropionic acid (CH3CHOHCOOH)
(1. R

110

: 100
(Rehm and Reed, 19%)

1

1 ]

40

0

60-70

COOH

HO - ¢ -

CH3

COOH

-¢ - OH
'CH;,

D(-)-lactic acid

H

H



L(+)-lactic acd  enantiomers D(-)-

lactic acid (Phalip ¢t al., 1993
D6) L

D Llactate dehycrogenase DL-lactic acd L.

plantarum L-lactate dehycrogenase L(+)-lactic L. bavaricus

D

L-lactate dehydrogenase 1585 5

D-lactate dehydrogenase L-lactate dehydrogenase
U L(+)-lactic acidic D(-)-

lactic acid (Rhem and Reed, 19%9)
L. delbrueckii SUOSD. delbrueckii, L. delbrueckii

S0P, bulgaricus, L. delbrueckii SUOSP. lactis L. caseil
L. helveticus, L. acidophilus L(+)-lactic

add  Ldelbruecki  D(-)}actic aod (Knorr, 1987) 19%0 D(-)
lactic acid

(acidosis)
D(-)-lactic acid
+)-lactic acid DL-lactic acid
(Phalip et al., 1993)
1)
168 (emulsifier) 95

(Food addiive)
37

(polylactic acid plastic ~ coatings) (Knorr, 1987)
D(-), L(+) -actate
D(-Hactate
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L(+)-actate (pyruvate) 3

coo" NAD+ NADH Co0
C— H /\ j C = O
CH, -lactate dehycrogenase CH3
L(+)-actate pyruvate
3
L-lactate dehydrogenase
D-lactate oehydrogenase D(-)-lactate
D(-Hactate D
(-)-lactate acldosis (Concor et
a., 1983
D(-)}lactate L(+)actate
0.6-24 / acidosis D(-)-lactic acid
008 + 0.046 [ (Lawerence et d, 1982) D) L(+)-
lactic acid Lactate  Kit L-lactate -lactate
dehycrogenase Nicotinamide acenine dinuclectide (NAD )
0
30 L(tl-lactate
NADH  dihydropyridine ring 30
(-)-)actate -lactate oehydrogenase
f NAD+  dihydropyridine ring

(Lawerence et al., 1982)
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E. coli Pseudomonas .

(Harrigan
and Bark, 199)
2 (Diacetyl) 2.3 -hutanedione
!
GRAS (Generally Recognized as Safe) (Jay, 1982)
200 /
300 /
(disinfectant)
(Seppo and Atte,
1%3) L. lactis,

Le. cremoris (Lee, 1%)

L. lactis

(Harvey and Collins, 1963)



(diacetyl synthase) lipoic acid

acetyl CoA (Kempler and Mekay, 1980)
5

lipoic acid
lipoic acid

(Kempler and Mekay, 1980)
Citrate
Citrate lyase
Acetate
Oxaloacetate

G2

Pyruvate

Acetaldehyde-TPP
diacetyl synthase

D]l
~ iacetyl reductase
Acetoin

35

Acetolactate

18
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3 (Bacteriocin) (antimicrobial substance)

Sakacin
L. sake
(Harvey and Collins, 1963)
“D. cerevisiae’
L. plantarum Ps. fluorescens, Ps. putrefaciens, . typhimurium

]
|_. plantarum

(Schillinger and Karl, 1989)

. aureus P cerevisiae

Ls. monocytogenes
(Hammes and Tichazeak, 1901)
4 (HD2
. dlrews,
« typhimurim, E. coli C. perfringens (SeppoandAt[e, 1993)
5 heterofermentative  lactic acid bacteria
C. botulinum

(Harvey and Collins, 1963)
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Pseudomonas. Flavobacterium. Escherichia
Bacillus ( )
3« I
L. plantarum ( 3)

(Stamere? al.. 1971)

Le. mesenteroides

Le. mesenteroides

L. plantarum

( 527)



3 L. plantarum

(Rliem and Reed, 19%)

4
(Rliem and Reed, 19%)

Streptococcus faecalis  HOMOfermentative
Streptococcus lactis Homofermentative
Leuconostoc Heterofermentative
mesenteroides
Pediococcus Homofermentative
pentosaceus
Lactobacillus Heterofermentative
plantarum
Homofermentative

Lactobacillus bavaricus Homfermntative

2

1.3
23
4.6
182

43

Lactate L (4)
Lactate L(+)
Lactate: acetate 11 D(-)

Lactate DL, L(+)
Lactate: acetate 11 D(-), L(+), DL
Lactate D(-), L(+) DL



(pickles)

Fabian and Switzer, 1941 3
(dill pickles) (Sweet pickles) (Sour pickles)
1
(kimchi)
3
101
3H040 200300
80-90 2.25
1-2
40°
1 04-0.8
20° 4 10° 30-60

Le. mesenteroides, Le. dextranicum, Le. leichmannil,
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L. fermentum. L. plantarum (Fleming, 1983, Frazier and Westhoff , 1979 )

(sauerkraut) (June, 1976)

2
2
7-10 20-40°
2
3 2
31 Fresh packed pickles
4-6 Quick  processed
pickles
(Cucumis  sativus)
1-10
Genuine  dill
pickle Fresh pack pickles Quick processed pickles
46 0.3-
04
( 2 ) 50°
38
70° salt stock
salt stock (Sweet pickles)

(Keith, 1996 ; Russel and Gould, 1991)

Polish dill pickles. Sweet picalli



1992
(Rhein and Reed, 199%)

. faecalis

L. plantarum P. cerevisiae
1520

2.25

24

861.8 120,813
Lc.mesenteroides
(blanching)
L. brevis
Aerobacter

Debaryomyces, Pichia, Mycoderma. Torulopsis

(Daeschel et al., 1988)
21-27°
2-5
0515

35 (Rodrigo et al., 1968)

L. plantarum
(Fleming et al., 199)

3.2 Brined pickles

Fermented pickles
35

(Sauerkrautx

(Leland and Richard, 1970)

Brined pickles

(Sauerkraut)
Sauerkohl)
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13 (Pederson, 1971)
(Raymond et al, 1972)

90

(Keith, 1996)
85
61,000 0.7-4

1992
3075 12,225

L. plantarum, p. cerevisiae , L. brevis, Lc. mesenteroides St. faecalis
(Pederson, 1971) 0.7
4.1
10-20



5
(Knorr. 1987)

Total aerobes
Enterobacteriaceae
Lactic acid bacteria
Yeasts

(Keith, 1996)2

21

(osmosis)
. aureus

16x 10
39 x 10°
5x 1
16 1

2.0-5.0

18x 1
64 10
26 x 10°
3x 10°

(Laland and Richard, 1970)

(Catherine et al., 1991)

26



1520

( - 2525)

(Leland and Richard 5 1970)

2.2

4-6

(Catherine et a ., 1991)

2.3.

lactic acid bacteria

(Christensen, 1958)
( 6)

21

10-15

(Albury and Pederson, 1961)

heterofermentative



6
(Henery et al., 19%)
(
70
1325
1142
]
(Castrol et al., 1995)
051 047
037 049
0.4
038 040
05 0%
()
084 087
()
05% 051

388
288
1%
091

048

0.04

098

388

2.80

2.82

09

0.78

108

175

107

193
0.;38
0.62
153

134

531
5.1
60.3

0.59
0.04
0.08
0.03
0.06
0.04
0.14
0.04
011

0.03

0.08

0.23



Castrol 19%
L
3.
( , 2525)
)
Sauerkraut Pickles cabbage
(Lee, 199)
2)
25-30°
15°
( , 2525)
3)

(copper  acetate)



1979)

(Elaine et ai, 1994)
!

30

(Raymond et al., 1972, Stamer et al., 1979)

| 25%5)

(Margaret,

2-3
31°
(polygalacturonase)
(Harrigan and Park , 1991)

(Russel and Gould, 1991)
Rhodotorula sp. (red pigment)



3

(calcium chloride calcium acetate) (Russel and Gould,
1991)

(Lehnen and Luecke, 1994)

chestnut
Ferric tannates Ferric thiocyanates
0= . Ml S
(Fleming et al., 1995)

custard
St. thermophilus
L. bulgaricus symbiosis (Vedamuthu,

1991) Thicked yoghurt

! 0.7-1.1 4.0-4.2 (total

colony count) 25« 19  /

(FAOIWHO, 1973
)

11 Full fat yoghurt 325



1.2 Medium fat yoghurt
13 Low fat yoghurt
1.4 Non fat yoghurt

2)
2.1 Set yoghurt
(retail container) curd
2.2 Stirred yoghurt
curd

2.3 Fluid yoghurt

Stirred yoghurt

2.4 Drinking yoghurt

31 Plain or Natural yoghurt

3.2 Fruit yoghurt

3.3 Flavored yoghurt
Plain

2.0-3.0
0.5-2.0
0.5

curd

cooling

Fluid yoghurt

Natural yoghurt

32



33

4)
4.1 Pasteurized / UHT yoghurt
4.2 Concentrated / Condensed yoghurt
total solid 24 (Tamine, 1978)

4.3 Frozen yoghurt

4.4 Dried yoghurt Spray dried yoghurt
Freeze-dried yoghurt (Robinson and Tamine,
1975)

Low calorie yoghurt Plain
yoghurt 250-335 /100 Fruit
yoghurt 420 1100 Low calorie yoghurt

170 1100 1
0.05-05
Low lactose yoghurt P-D-galatosidase !
(Production of yoghurt) (Early, 1995)
L

11
(whole milk) (skim milk)
(stabilizer)



(lumping)
1.2 10
13 fat globule
3000 / 0.2

14 180° 30

2. (Inocculation)
2.5-5
3. (Fermentation)
4,0-4.3
Stirred yoghurt

4, 1.2°

40

(Yoghurt starter bacteria)
(Tamine and Deeth, 1980)

St. thennophilus L. bulgaricus

34
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(smoothness)
(firmness)
I
(acidic Flavor) (volatile compound)
(pathogen)
St. thermophilus 42° (120° ) 60°
(140° ) 30 (spherical shape)
(coagulum)
(urease)
(lactase) (f3-galactosidase)
thermophilus
homofermentation
L-lactic acid
exopolysaccharide
L. bulgaricus
450 (113° ) 43-46° (110-115
°)(Vadamuthu,1991) homofermentation L. bulgaricus
St. thermophilus - ((3-galactosidase)
L. bulgaricus

D(-)-lactic acid ~ exopolysaccharide

St. thermophilus L. bulgaricus L. bulgaricus



st. thermophilus

(Yoghurt Quality)
0
L (body)

(Laye et al., 1993)

0.7-1.1

(Tamine and Deeth,1980)

11

36
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