51

4.1

5.2

(alkaline digestibility)

6
(gel consistenscy)



(Chavan Duggal, 1978)

2.25

(Oates, 1997)

1979)
6.60
1979)

640 BU breakdown 346.66 BU

(Leach, 1965)

(swollen starch aggregates)

(rétrogradation)

(Gel)

(Kerr, 1950)

(Zobel, 1984)

(Swinkel, 1985)

82

Matz (1991)

97

(Perez,

<70 (Perez

paste  heating-cooling cycle
793.33 BU
setback -153.33 BU

(Miller , 1973)
(starch paste)

(sol)

breakdown



83

setback
6
(Sanders, 1996)
53
6 13579 11
(bulk density) (volume expansion) (hardness)
43-45
531
(bulk density) (volume expansion)
(p < 0.05) ( 1)
inelastic
elastic (Yamamoto,
1995)
2
(starch granule)
(denature) Y (Jomduang

Mohamed, 1994) '
(starch

granule)
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(hardness)
(p<0.05) { 3

(Osman, 1967)

5.3.2

(cruchiness) (melting in
mouth) (grain texture) (odor)

(total acceptance)

(P < 0.05) ( 2)
(p<0.05)
air cell
(Mohamed , 1989)
5.3.3 DSC
DSC
peak peak
peak
59.9 - 78,5
peak
36.5 - 60.7 Paredes (1994)



(Watanabe

6.75 callg
5.4
70 80 90
47-49

54.1

(P < 0.05) (

1999)

10 20 30

.3)

3

(Whistler Daniel, 1990)

85



(P < 0.05) (

5.4.2

(p<0.05) (

80 90

4.5)

70

(P < 0.05) ( 3)

80

80

(Miller

41

90

70

90

(Osman, 1967)

1973)

(p<0.05) (

86



80

(p<0.05)

543

10

(crystalline)
(irreversible)

90

(micelles)
(Sanders, 1996)
5.4.4

80 10
peak
80 20

30

(Matz, 1984)

10

80

SEM

87

SEM
20 30
(Leach, 1965)
DSC
DSC
70

90



(AH)
79.2 -95.5
Watanabe

90

2030

5.5

5.5.1

<0.05) ( 5)

(1994)

peak
(onset temperature)

(onset temperature ) peak
61.2 - 80.3
peak
(1994)
10
90
(p<0.05)
SEM
peak
DSC
6 024638
4.20-4.22

(Horiuchi, 1980)
dough

88

80

10

Jomduang



hardness thickness expansion ratio ' dough
dough
granule)  dough dough
dough
dough

(i Luh, 1980)

(p<0.05) ( .5)
8

(Texture analyzer)

55.2

(p<0.05) ( 6)

89

(starch



10
2 4 6 8 10
(p<0.05)
6 8 10
(p<0.05) 6
1 1 1
6
5.5.3 () SEM
SEM
200
6
6
8

10

2000 6

90



5.6

4.35-4.37

5.6.1

(p<0.05) (

(p< 0.05) (

SEM

1

2

10

(p< 0.05)

1050

10

-5

10



3 (p< 0.05)
10 2 5

(p< 0.05) 5

(rétrogradation)

(Eliasson, 1996)

(aggregration)
(Sanders, 1996)
(brownian) (Callision, 1968)
10
27 5
27
-22

-22

(2541)

92



(ice crystalline)

1997)
-5
(p< 0.05)
1 (p< 0.05 )
5.6.2
.8)
(p< 0.05) 411
10 5
(p< 0.05)

2 3 0

(Chang

(p< 0.05) (

1)

93

(Kim

1991)

3
3

5 0

(p< 0.05) (
0

5



94

5 2
0
5.6.3 DSC
DSC
10 -5
1 peak  DSC thermogram
Chang (1991) 25
25 peak
(An) DSC thermogram 0
(AH)
0
, 5
-5
(Ah) ' Kim
(1997) 50
5 2
0
(An) 6.65

cal/g DSC



57 |

40-50 mesh

571

(p<0.05) (

micelle

9)

50-60 mesh

Glickman (1969)

20-30 mesh 30-40 mesh

439 - 441
micelle
paste
colloid

(P<0.05)

95



5.7.2

0.05) ( .10)
(p< 0.05)

(Eskew

57.3

, 1963)

SEM

SEM

96

(p<

100



50-60 mesh

50-60 mesh

2000

SEM

97
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