6 SMTC

95-97 (sulfuric acid (H2S04),AR grade)
(sodium hydroxide (NaoH),AR grade)
99.8 (boric acid 1AR grade)
(kjeltabs Cu3.5)
(modified methyl red-methylene blue
indicator)
| (phenolpthaiine indicator)
(methanol 1AR grade)
(ether, AR grade)
65 (perchloric acid (Hcl04), AR grade)
(iodine(l2), AR grade)
(potassium iodide (KI), AR grade)
(potassium hydroxide (KOH), AR grade)
(thymol blue indicator)
100 (glacial acetic acid (CHsCOOH),
AR grade)

(Retsch ultra centrifugal mill ZM)
0.25



8X4
Satorious B 3108
(hot-air-oven) WTB Binder ~ E53
(tray dryer ) type HA-20
Machinery
(pasta machine) ATLAS
(refrigerated incubator) SANYO
(meat slicer) SAVERIN

(WTB hinder)
(Buchi B-426)
(Buchi B-426)
4 (Satorius :A200s)
(centrifuge)(Verifuge K)
spectrophotometer (Jasco SSE-343,V-530)
magnetic stirrer (Framo-Gerteetechine:M22/1)
vortex mixer (Framo-Gerteetechinc:M22/1)
(pertri dish) 9
13x 100 (pyrex n0.9820)

SEM (scanning electron microscope) JSM-6400
brabender visco-amylograph type 80124
1 (Satorius :A200s)

24
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25

(Ro-tap.testing sieve shaker model B.serial no.806 . . Tyler-
Incorperated Engineering Inc. Menter Ohio.)
(suction)
2.5

?

texture analyser ~ TAXT2 cylinder probe(P/2)

2



31

26

31
31
( <20 ), 12-24
(roller mill)
7 N
|
: I 8X4
(5 2 )
OLALURE 50-55 )
( 33 )
2( 50-55 )
( 23 )

long TOO I l



3.2
6
0.25
- (moisture content) hot air oven method AOAC(1995)
- (protein content) kjeldahl method AOAC(1995)
- (amylose content) calorimetry Juliano(1976)
- ' , (fat content) AOAC (1995)
- " (crude fiber) AOAC (1995)
- (total ash) AOAC (1995)
- ( )
- (alkaline spreading value) Little (1958)
- (gel consistency) Cagampang (1973)
- brabendervisco amylograph
Halick Kelly (1959)
3.3
6 4
6 13579 n
31

331

- (volume expansion ) (bulk density)
(Noomhorm , 1997) 20

(seed displacement)

20

20

21



(hardness) compression force
2 .. 1 20

3.3.2

SMTC

(crunchiness)
- (melting in mouth)
- (grain texture)
- (odor)

- (total acceptance)

texture analyser

3.3.1 completely randomized design

randomized complete block 3.3.2

duncan’ new multiple range test

3.3.3
(
( Watanabe ,1999)
DSC
3.4
6
3 70 80 90
10 20 30

DSC

1-2)

3.3

28
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34.1
3.4.2
34.1 factorial
randomized complete block 3.4.2
duncan' new multiple range test
3.4.3
)
2000
344
34.1 factorial
randomized complete block 3.4.2
duncan' new multiple range test
35
(pasta machine)
351
3.5.2
351
3 randomized complete block

duncan'

new multiple range test

3.3.1
3.3.2

3X3 3

SEM

DSC
( 1-2)
DSC

3X3 3

3.4

6 0 2 4 6 8

31

331
3.3.2
completely randomized design

3.5.2

29



353 ¢ )
¢ )
200
3.6
35
¢ ) 4
3 1
31
3.6.1 33.1
3.6.2 3.3.2
3.6.1 factorial 4X3
randomized complete block 3.6.2
duncan’ new multiple range test
3.6.3 DSC
3.7
3.6

4 20-30 mesh

30-40 mesh 40-50 mesh

31

30

SEM

2000

3.3.3

50-60 mesh



3.1.1
3.1.2

3.1.3

33.1
3.3.2
311 completely randomized design
randomized complete block 3.7.2
duncan' new multiple range test
SEM

3.5.3

31
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