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moisture analyzer

(moisture analyzer) Sartorious ~ MA30
130°c
0-100%
tare
, < L8R5 )
(%0
AACC 46-13 (1995)
0.01-0.03 2 4
(flour) (starch)
KS04 HO NaS04  CuS4 HS04
20m S5m0

4 Sartorious ~ AB204
(Gerharct Kjeldatherm Digestion Unit)
(Distilation Varpodest)

1 (204
(HO) 01 O00LN

%3



94

3 (NaOH, Commercial grade) 50%

(N
4, 4% (W)
o) Na2504 10 CuS0405
6. - ( 0.2%
0.2% 2.])
1 2 (flour) 4 (starch)
Kieldahl tube

2 1 204 20m
3 Digestion unit

1 250°c )

2 400 °c 3
4, Kjeldanl tube m

Distillation unit
5 4% 0m flask 250 m
34 Kieloahl tube
6. 50%
Kjeldahl tube

1 200 m

01N Q0L N (flour)

(starch)
8
(%) = " (ml)xA (N)X1,4007
9

v - (%)X6.25



AACC 30-25(1995)

(Soxhlet apparatus) Gerhardt

2 ( Hot air oven)
3 BUCH
1 (petroleum ether) 4060 °c
3
2. thimble
200 Soxhlet flask ( )
3 56 4
4. Soxhlet flask
100 X
5 Soxhlet flask desiccator
6. Soxhlet flask
() = (X100
()
AACC 08-01(1995)
AACC 08-01(199%) 575590 550
1 (muffie fumnace)

2, (hot plate)



Whatman

200 m
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3 (00001 )  crucible

' crucible
muffle furnace 550 °c
desiccator 1
(%) = ()X 100

()

AOAC 1995-978.10

(Oven) WIE Binder  ES3

(muffle furnace)
( 2 04AR grade) 1.25%
(NaOH 1AR grade) 1.25%
(%%
600 m
1.25% 200 m
)
5 Hy
1.25%
) 2



5
25 mmHg

6.

Whatman 1

T Hm o 2

8 1302 °c 2

9 desiccator 1

10. crucible

11 crucible 600+15 °c

12 desiccator 1

13

%) = ( ()

(%) = 100-%(  +

1

2

3 (vield) b

(

) X100
()
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\Whatman

(

)X 100
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3 colorimeter Hunter Chen
(1999)

1 (Hunter colorimeter) Minolta Chroma Meter  CR-300
1
2 (calibrate)
Hunter  L=96.541a=+0.03 h=+169
3 4 L1
Hunter
4, Lla Hunter

(white index) ~ 100- V(100H )2ra2+h2

9 H AQAC, 199594302
1 pH (pH meter) SCHOTT ~ CDB40
1 (calibrate) pH  standardize pH buffer pH 7.00
pH 4.00
2 10 100 m
3 5 10

4, pH pH meter



10 (Mean particle size, MPS)
Arambula (1998)
0406080 100 (

595,420,250,177,149 ) 70,80,120,180,200 (
212, 180, 125,90, 75 ) 50 100

1 Restch  VIBRO

2 3

100
2 10,80, 120180, 200  (
212, 180, 125, %, 75 ) 10
3
MPS)=( 1% > ..+ SHR
R (total recovery)
il glucoamylase Hizukur
(1988) Dinitrosalicylic method, DNSA
(James,19%)
Hizukur (1988)
Rhizopus. niveus Aspergillus
niger pH 45 pH 50 '
10 | 50

5 0 (100 )
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10 3
4,500 DNSA

(Shaker water bath) DT Hetotherm  CB6D-VS-01

2 (Centrifuge) Hettich Zentrifuger ~ EBA12
3 (Spectrophotometer) Mivion Roy  spectronic 601
1 2
2 DNSA
3,5 Dinitrosalicylic acid (DSNA) 2.5 2
50 &
250
1 05 DNSA 0.5
2 10
3 5 5
4 50
) (0*WSI</100 guf ) (standard
curve) 0L/
12 : centrifuge method Sosulski
Mecurcly (1987)
1 05 0m  5m

1 centrifuge
2 (Centrifuge) Hettich Zentrifuger ~ EBAL2

1 centrifuge flour (1



13

2. flour 05 centrifuge 5m
K|
3. centrifuge 2000 xg 20
4. Pasteur pipette centrifuge
(2
0]
(%db) = (2- 2* 100
(~)*(100-%
. centrifuge method Sosuls
Mecurcly (1987)
1 centrifuge
2 (Centrifuge) Hettich Zentrifuger ~ EBAL2
1 centrifuge flour (1
2 flour 05 centrifuge 5m
K|
3. centrifuge 2000Xg 20
4, Pasteur pipette centrifuge
(2
o)
(%db) = (2- 1*100
()*(100- %

flour

)

ki

flour

)



102

14 (0e! strenght) Jane
(1992) Hoover (1997)
Jane (1992)
Brabender viscoamylograph
Hoover (1997) % )
Jane
(1992 2 3 02
10 1
1 (Texture analyzer) ~ TAXT2
2 (cylinder probe) — SMS PI3%5
(diameter) 2 mm
8
2 % )
3 5 25
4 4
4 412
g, (probe)
2 10 1
6. (maximun- force)
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15 Rapid Visco Analyser ( RVA )
: Newport Scientific Pty 1Ltd. ( 1995)

1 RVA !
2 Hammer Ml 008
3 2
4 25
0] RVA
. RVA K| RVA
2 RVA
Profile
PROALES
SID1
lole Temperature 50 °c

150°c @ 1.0min
29 °c@ 47mn
395 °c@ 72mn
450 °c@ 11.0min
Endoftest 130 mn
-10 %0
160

: Idle temperature

RVA



3 ] »0:
RVA

0oL ( 14% )

1
Visco Analyser

( ) 400
(flour) 350
(native starch)
(non-waxy cereal) 300
(waxy cereal) 300
2.001
250
(modified starch)
Acid modified 4.00-2.002
Oxidised 4.00-2.002
Substituted 250
Cross-linked 250
112
2 degree of modification
5 (paddle)

10

104

14.9)

Rapid

038



RVA

16

1.

105

0) RVA
pasting curve pasting temperature (
) peak viscosity( )setback  final viscosity
( )
AQAC, 1995-945.37
(Polarimeter) ATAGO ~ POLAX-D
(hot plate)
3%
CaCl22H2) (AR grace) 437
20° 1.3) pH
01 N
(CHZCOOH 1AR grade) 08%( N)
100 mesh

2025 20 m

10 m
33% 8 m 0.8% 2m

15
100 m
100m
10m 42

4050 m
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1 rotation polarimeter 2
cm 2

8
(%starch) = 100XRX100
2X203XW
R = observed angular rotation
. ()
203 = specific rotation
2 = 20cm
17 Jarvis Walker
(1993) Juliano (1971)
lodine method Juliano (1971)
6 Jarvis  Walker (1993)
1 (Spectrophotometer) Spectronic ~ Genesys 5
2 (hot plate)
1 (standard potato amylose)
(standard potato amylopectin)
(2 0.2000
(KI) 2.0000 100 m
4, (NaOH 1AR grade) IN
0] ( %%
6. (CHCOOH 1AR grade) IN



lodine reagent blank (
8 (ig/ml amylose
32 |igIml amylopectin

20 pg/ml)
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8 Jig/ml amylose 32 ng/ml amylopectin L1 (viv)
absorbtivity  standard amylose
amylopectin
2. 4
3 Spectronic ~ Genesys 5
500
0.4
565
0.3

Abs 0.2

530

—
/
0.1
\
0 A l A
400 500 600 700 800
Wavelength[nm]
1
4
520

530



108

565 : L 1
20 : 80
592
700
800
absorptivity
L 20 g 5 !
INT 9 95% ! 1
! 10
2. ! 100 ! ! 100 ml
3. |
30,40 50 ml ! 100 ml
IN | 06,08 1.0 ml L m
100 ml
4, 6 jodine reagent  blank
) 1
10, 16 20 ml ! 100 ml
IN 2.0, 3.2 4.0 ml L ml
! 100 ml
6. absorptivity
(pg/ml)
absorptivity
40

absorptivity
[ Sm( 3 Iml Iml



cam =  [(Abs2XE(ap2/ECap2)-Absl]
[(Ecam2XE(apl/Ecap2)-Ecaml]
cap =  [Absl- (ECaml XCam/ ECap2)] / Eapl

Cam = (|J,9/ml)
Cp = (3J,g/ml)
Abs2 = 1
Abs2 = 2
EGaml = absorptivity 1
Elam2 = absorptivity 2
EGapl = absorptivity 1
Elap2 = absorptivity 2
2
15 6
18 SEM
1 (SEM) JEOL  JSM-5800 LV
2. (ion sputter) Balzers Union  SCD 040
1 stub
2. gold  20-30 jon sputter HammerV
sputter coater
3. SEM 20 kv

750 2000
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19 birefringence microscopic method

L (microscope) OLYMPUS ~ BX50
2, (exposure control) OLYMPUS ~ Genesys 5
3. (Polaroid film sheet)

400

b auto

birefringence

20 Laser particle size analyzer

L (Laser particle size analyzer)
Mastersizer long bed Ver. 2.11



L 0.0320 - 0.0550% ( Iv)
2. (300RF)
3. 15 (warming)
4, back ground
b,
Obscuration 10-30%
6.
21 X-ray diffractometer
pattern Zobel (1964)
L X-ray diffractometer, JEOL ~ JDX-8030
L sample plate sample plate
2. sample plate X-ray diffractometer sample holder
(warming) 15
3.
Target : Cu
KV 450 kv
MA %0 A

Startangle: 200 deg
Stop angle:  45.00 deg
Step angle:  0.040 deg
M. time 150  sec.



d-Spacing,

A0
8.72
7.70
5.78
5.17
4.86
437
3.78
3.30
2.88

X-ray diffraction pattern 20, d-Spacing
pattern
2 A c-type
Starch X-ray powder diffraction pattern
A-type B-type C-type
Intensity* 20 d-Spacing, Intensit* 20 d-Spacing,  Intensity*
A0 A0
101 M M 5.59 15.4
115 890 9.93 8.82
153 1% 111 7.66
171 614 m 144 5.78
182 516 17.2 512
m 203 454 + 195 4.85 m
235 400 m 22.2 4.35
we 2710 370 24.0 318 +
310 338 26.3 3.32
2.60 344

* Intensity scale : strong ( ), medium (m), weak ( ), less than (-), and more than (+)

22

2.5

VARIFUGEK K

(water bath)
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20

5.13
10.0
115
15.3
173
18.3
204
235
26.8

Schoch (1964)

(Refrigerator Centrifuge) Heraeus-Christ

(Hot air oven)

centrifuge

250 ml
2.000

desiccator

centrifuge

Intensity
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3. centrifuge 180
4, centrifuge 55¢2°c 1
65£2°c 17512°c 185%2°C 5542°c

) 30
6. centrifuge
1. centrifuge centrifuge 200
8. centrifuge 2200 15
9.
250 m|
10. ( )
centrifuge
11. 100°C
12, desiccator 1
13.
(%solubility) = ()X 100
()
(swelling power) = () X100
()X (100- )
23 Mazurs
(1957)
95°¢ 50°¢
1 15

1. Brabenderviscoamylograph  Viskograph PT100
2. 2 Sartorious  BP3100S



ml

ml

L
600
)
500
2
3
4,
41
4.2
421
4.2.2
42.3
424
5
125

1000 BU
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6
) 450
tare 30
450 ml 600 ml
600 ml 450
(bowl)
buffer
(cooling water)
75
1.5°% 95°
95°C 15
1.5°% 50°C
50°c 15
(1000 BU)
500 BU 250



stone mill (single disc) Ball mill
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