1 {Trapa bispinosa Roxb.)

2. (g bean starch)

L (209

2. (HCI)

3, (HB03

4, ' ' (NaOH)

5. (NaOH)

6. (CuS04

. (Na2S04

8. (CIHIND 2

9, (CIHECINS)

10. 40-60

11, ' (CaCl2)

12. (1)

13 (KI)

14, (CHXCOOH)

15, (CgHID 6)

16. 3,5 Dinitrosalicylic acid (DNSA)

17. (KNaC4H40 6)
18. (Type Il from Potato) Sigma
19, (from Potato) Sigma
20. (AMG 300 L) NOVO NORDISK

Aspergillus niger
300 Novo Amyloglucosidase Unit (AGU)

AR grade
AR grade
AR grade
AR grade
Commercial grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade



17.
18.

19,

20.

(flour)u (starch)
(Stone mill)  single disc 1

(Ball mill) Laboratory Centrifugal Mill FRITSCH GMBH  Pulverrisette
1

Restch  VIBRO
(Tray dryer)

Kjeldtherm and Vapodestl Gerhardt ~ KT85
(Soxhlet Apparatus) Gerhardt
(Moisture Analyzer) Sartorious ~ MA30

(muffle furnace) Fisher Scientific
MINOLTA  CR-300

(Texture Analyzer) TAXT2
(Rapid Visco-Analyser, RVA) Newport Scientific 4
(Brabender viscoamylograph) Viskograp ~ PT100
(Shaker water bath) DT Hetotherm  CB6D-VS-01
(Spectrophotometer) Mivion Roy  spectronic 601
(pH meter) SCHOTT ~ CD840

2 Sartorious  BP3100S
3 Sartorious  BP310S
4 MettlerToledo  AB204

(Centrifuge) Hettich Zentrifuger ~ EBAL2
(Refrigerator Centrifuge) Heraeus-Christ

VARIFUGEK K
(Polarimeter) ATAGO ~ POLAX-D
(Scanning Electron Microscope:SEM) JEOL
JSM-5800 LV
(OLYMPUS BX50) (OLYMPUS
Genesys 9)



kil

21. (Particle size analyzer) Mastersizer long
bed Ver. 2.11
22. (X-ray powder diffractometry) JEOL ~ JDX-8030
2 31
1 (flour)u
I
2 1(starch) b
( 1)
( )
11

31



3
11
12
5
L
1
2.
2
3.
3
4,
4
5.
D
6.

%

(7rapa bispinosa Roxh.)

50

(%yield)

10

X 100

(AACC, 1995)

AACC Method 44-15A

AACC Method 46-12

100 -(%

AACC Method 30-26

AACC Method 30-25

AOAC 1995-978.10

+ %

+ %

(% dry basis )

+%

)

-18

32



2.1

2
-18 (blanching) 90
( illing)
31 2 Stone mill Ball mill
55 12
70
3
( -18 )
( 90 1)

stone mill — ball mill



-18 C 90°c 1

sonemill  balmll stonemill  balmll stonemll  bal mill stonemill  ball mil

3.2



12

stone mill
ball mill (15

31

3.2

55

2

1-3

600 rpm)

70 mesh

3

(dry milling) " (wet milling)
1 500 g blender
30 ; 11
2.
stone mll 2
ball mil (10 600 rpm)
3. centrifuge
4000 rpm 20
20
4 55
12
)
stone mill
ball mill (5 600 rpm)
6. 70 mesh
=
4
Stone mill(S) FDS
Ball mill(B) FDB
Stone ill( ) FWS
Ball mill(B) FWB
Stone mill(S) BDS
Ball Mill(B) BDB
Stone mill(S) BWS
Ball Mill(B) BWB

17 000< <



36

2.2 3
1 AACC Method 44-15A
1
2. (NX6.25) AACC Method 46-12
2
3. AACC Method 30-25 4
4, - (pH) potentiometnc method
AOAC, 1990-943.02 9
2.3 3
L Hunter L,a, b method  colorimeter
(White Index) White Index = 00-V(100-L)-a"-b"
Chen (1994) 3 4
3
2. (Mean Particle Size:MPS)
Arambula (1998) 10
3. glucoamylase Hizukuri
(1988) i
4, (water and oil absorption)
Sosulski (1987) 12
b. (pasting properties) Rapid
Visco Analyser (RVA) 13
6. (gel strength) Texture analyzer
Jane (1992)  Hoover (1997)
14

Symmetrical Factorial 2X2X2
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Duncan’  new Multiple Range Test(DMRT)

PSS 3
2356 Completely
Randomized Design (CRD) 3 Duncan's
New Multiple Range Test PS
(flour)vi
glucoamylase
4,
41
(Flour) 21 2
0.2 (Hizukuri,1988)
Hizukuri (1988) ~ Varavinit  Shobsngob (1996) 3.3
Hizukuri (1988) ~ Varavinit  Shobsngob (1996) 3.4
L (%yield) Varavinit ~ Shobsngob (1996)
= ( ) X 100
( )2
2 (Nx6.29) AACC (199%) 2

3 Colorimeter Hunter L a b



White Index = 100 - V(100-L)2 2 2 (Chen ,1994)
3
4, Scanning Electron Microscope (SEM)
18

1-3
Completely Randomized Design (CRD) 3
Duncan’s New Multiple Range Test SPSS

[ ] 7 7

1
1:2 (w/vH

100 200

T A

1000 rpm 20

3.3



~2 )
7..
 } | I
I] —
1
Suction 1
S J %' 1 <Bw
|
i 200
33 ()
(fou) 100
mans]
1
L6( )
[
100 200

34



1000 rpm 20

1000 rpm 20
Vv 1
| N & 1000 pm 20
7
pH 665
I I 1000 rpm 20
|
]
Suction 1
15 [ !4 (1 <139
' I 200

34 ()



4.2

421

4.2.2

16

Maywald,1956)

Diffractometry

(1964)

viscoamylograph
Mazurs

4

41

4
AACC Method 44-15A 1
AACC Method 46-12 2
AACC Method 30-25 4
polarimetry AOAC (1984)

Juliano(1971) - Jarvis and Walker (1993)

17
Birefringence Microscopic method (Schocfm
19
Scanning Electron Microscop (SEM)
18
Particle Size Analyzer
20
(Crystal structure) X-ray Powder
Zobel (1964) Wil
( elling powerHt (Solubility) Schoch
22
(Pasting properties) Brabender
67 8% )

(1957) 2



42

43 , (Pasting
properties)
Brabender viscoamylograph Mazurs (1957)
67 8 ( )

(Heating-Cooling Cycle)
5 (Heating)
50 15
95 15
(Cooling) 15
50 15
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