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. 5( - 2539)
231237
B3 - 2538) - 2-4
2507
2536
2536
2522
2533
2536

2537

2 2540 ( )
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2525
- ()
2532
2523
o . : 2531
2531
3 2540) 5
2530
2531

2530

2535
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BB B

(1987)

Native Starch

2505
2515
2519
2523
2513
2505
2515
2505
2505
20
2518
255
256
2523
2530
2513
2019
253
219
2016
2518
19
219
250
250
254
2534
2534
2537

12000
10000
12000
20,000
20,000
10000
12000
5000
15000
15000
30,000
12000
20,000
15000
10,0
10,0
200
50,0
30,0
50,0
300
150
50,0
400
50,0
400
400
10,0
10,0

13p



30
31
32
33
34
35
36
37
38
39
40
4
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56*
57*
58*
59*

56-58

. .2539

2520
2536
2535
2537
2537
2518
2531
2519
2529
2536
2539
2529
2519
2520
2531
2533
2534
2534
2538
2537
2519
2530
2522
2524
2519
2518
2524
2515
2,536
2539

1,000
15,0
50,0
30,0
28, 0
15,0
50,0
40,0
20,0
50,0
40,0

50,0
50,000
40,0
50,0
60,0
60,0
50,0
20,0
10,0
30,0
20,0
12,0
30,0
10,0
9,0
7,2
21,6
7,3
59

139

. .2540
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1
1 (Starch Granule Properties)
2, (Composition of Starch Granules)
(lipids fatty substances)
Amylose-Lipid
(Starch Paste) (Starch  Films)
(Ash)
3. Amylose Amylopectin Glucose Polymers 2
Amylose ( ) Amylopection ( ) Amylose
Rétrogradation Amylose
Waxy Maize Amylose
Amylose (Degree of Polymerization - DP) 200-1,200
DP 1,000-6,000
Amylose Rétrogradation Aamylopectin -~ DP
2,000,000 DP Amylose  500-3,000 Amylopectin
4, (Gelatinization Characteristics)



(starch granule properties)
(type of starch)
(diameter (um))

(UM)
(composition of starch eranules)
65%RH 20 (moisture)
(lipids)
(proteins)
(ash)
(phosphorus)
(taste and substances)
Amvlose and Amvlooectin ( )
Amylose
Amylopectin
amlose
amylopectin

(celatinization characteristics)
pasting temperature,
peak  cosity ( 5%)
95 (swelling power)
% 95 (solubility)

4-35
2

0.1
0.1
0.2
0.01

17
83
3000

65-70
1000
1
48

5-100
30

19
0.05
0.06
04
0.08

il
I8
3000

60-65
3000
1153
82

3-26
15

13
0.6
0.35
0.1
0.02

28
7
800

75-80
600
24

1-40
10

13
08
0.4
0.2
0.06

28
7
800

80-85
300
2

4

wazy maize

3-26
15

0.15
0.25
0.1

0.01

100

65-70
800
64

29

141



wazy maize

(pcrperties of starch pastes)
(paste viscosity)
(paste texture)
(paste clarify)

(resistance to shear)
(rate of rétrogradation)

(nrooerties of starch films)

(properties of starch films)

(flexibility strength and toughness)

'SE Jnss, 1983



Peak viscositv (Brabener units!
5%
500-1,500
300-1,000
200-500
1,000-5,000
waxy maize 600-1,000

Amylose-Lipid

9

b, (Properties of Starch Pastes)

24
20

65 &

Waxy Maize

Waxy Maize
Rétrogradation

(Gels)

143

30
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Rétrogradation Waxy
Maize Retrpgradation
rétrogradation
%
5 10 30
i i 13
10 15 20
37 48 62
45 48 52
waxy maize 0.2 0.5 1
6. ?  (Properties of Starch Films) ?

Gummed Paper ?

Waxy Maize
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3 (Modified Starch)

' B D
3
1L Degradation  Conversion
3
* Acid Conversions
(Gel) Acid Modified Starch
* Oxidized
oxidized Starch ~ Hypochlorite Modifiesd Starch
* Dextrinization Pyroconversions
(Dextrin)
3 British Gum
' Converted Starch
(Paste) 25
2 Pregelatinezation 40-50

Cold Water Soluble Strarc (CWS)
(Alpha Starch Converted Starch)

3 Derivatives
3
« Starch Ester Acetylated Starch
Phosphoric Acid Ester
o Starch Ether  Carboxymethyl Ether , hydrexyethylated Starch , HydreoPropylated
Starch  Cationic Starch Ester



10
1
12
13
14
15

Cross-linked

Starch

146

(Modified Starch)
/ «7)
45,000
3,000
6,046
Acetylated 6,000 : Cross Lirk 2,400 : Oxidise 3,600
6,000

Acetylated 6,000 : Oxidise 3,000 : Cationic 12,000

n.a

35,000
Alpha 21,000

17,000
28,000
30,000

n.a

35,000



(Amylase)

18

(1) (Liquefaction)

(Jet Gooker)

147

108
(Amyloglou cosidase)

68 DS (Dry Solid)
DS (

110-120°C 4 5

(Saecharification)



1414

— 4

A



4-5 55-60°C

60-72 I'

6 ( 1
3) (Isomerization)

60 |
42 52 6 (
ufa
42%
2.

(1)
2) 108°
3) 2

30

94

10

2)

149



4

130-140

10
1

12
13
14

®

(6)

™
70

150

70

200°C (

2,700 : 4,000 : 200

( )1,100
30,000
6,000
36,000 : Hydrolysated starch
36,000
5,500
68,000
/ 2,400
() 1,000: ( )7300
2,500
20
10,000
25,000 : 12,000 : 30,000



Alpha Amylase

Glutamic Acid
Glutamic Acid
Glutamic Acid

Sodium Glutamate

Alpha Amyloglucosidase

Micrococcus Glutamicus

(PH3

Brevibacterium sps.

90

Mono



10
(
10 5.25
2535
652,579,751
25 2536
1

18 . . 2534

600

. . 2535

(TDRI)

29

152
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FwraNnsaluniingas
CHuLALONGKORN UNIVERSITY



Appearance)

(0.005 0.035

31

3.2 2

3.3

41

42

154

(Tapioca , Cassava , Manihot , Flour/Starch)

(Manihot  tilissima)

2

8

(Microscopi
5-35

15

(Eccentric Hilura)



V.1

Ash)
)
150
D.
6.
6.1

(Acid Insoluble

50

)

4.5

(Native Starch)
13.0

97.5

0.2

0.1

0.3

0.2

1.0

(Tapioca Flour)

14.0

96.0

3.5

0.3

0.1

0.3

0.5

3.0

14.0

94.0

0.5

0.2

0.3

1.0

3.0 7

5.0

155
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®)
(6) H

6.2

7.1
7.2

(7.2.1) .2

(1.2.2) 721
13 2
n 1000
(Composite Sample)
500
(Riffle Sampler)



500

1001

3001

1000

51

151

301

501

1000

25

500

1000

3000

10000

50

150

300

500

100

25

10



25

25

25

100

(L00/25)! = 4
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22 . .2517

. .2538 ,
. .2539
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