31
311 (potato starch) SUDSTARKE GMBH (Germany)
3.1.2 (tapioca starch)
()
3.2
321 air oven (AOAC, 1990) 1
3.2.2 Kjeldahl (AOAC, 1990) 2
3.2.3 ether extraction (AOAC, 1990)
3
3.24 (AOAC, 1990) 4
3.2.5 (pH) (AOAC, 1990) 5
3.2.6 polarimetry (AOAC, 1990) 6
3.2.7 spectrophotometry
Jarvis  Walker (1993)  Juliano (1971) T
3.3
Kofler hot stage microscope
331 Kofler hot stage
microscope
Kofler hot stage microscope Kofler hot stage
Olympus 40 6608-H40 Olympus ~ BHT

1



cover slip

2-3

birefringence

31
microscope

3.
cover slip
birefringence
30
birefringence
birefringence 2-3
cover slip
:
cover slip
I
30
I
1.5°@3
14
birefringence 2-3
2-3

Kofler hot stage
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3.3.2

Leszczynski (1987)

)

infrared
infrared

Kofler hot stage microscope

birefringence

(Leszczynski Golachowski, 1988)

Leszczynski

Leszczynski

3.2
light emitting diode (LED)

Kofler hot stage

birefringence

90

birefringence

light dependent resistor (LDR)

visible
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3.2

10
4%

1
6 volts

birefringence

3.3

26



21

birfringence 2 volts
3 6 volts

cover slip cover

slip
6 volts
100%
0% heater
4°(1

%
98, 95, 90, 80, 70

4%
cover slip
4
6 volts
4
100 %
4
0%
4
he@ter . 4°< |
% 98, 95, 90, 80,70,...

3.3



34 ball - mill
100.00 g
1 kg
3 15 2 3 cm 12
138 /
5 0,369 12
3 Completely randomize design

SPSS for windows version 8.0
Duncan’s new multiple range test (Cochran Cox, 1985)

ball mill 3.4
4 5
0.00 ¢
1 kg
1.5, 2 3cm 12
|
138 |/ 0,369 12

34 ball mill
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341
34.2
3.4.3
diffractometer
344
damage kit
A1
3.45
3.4.6
347
Thiewes
3.4.8
Thiewes
3.4.9
3.4.10
3.5
ball mill
DSC

ball - mill

Scanning electron microscope (SEM)

birefringence
MacMaster (1964)
(crystalline structure)

pattern

Megazyme

12

Zobel (1964)

(swelling power)

Leach (1959)

Steeneken (1997)

Steeneken (1997)

Kim (1995)

34

(%starch damage)
AACC 76-31 (1995)

X-ray

starch

Bencini (1986)

(%solubility)

13

Brabender viscograph

14

Rapid visco analyser (RVA)
15

.16

Differential scanning calorimeter (DSC)

3.3

29

10

Brabender viscograph, RVA,

®)

)



birefringence

birefringence

6 volts

6 volts

2 volts
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