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AOAC, 1990-925.10

WTE Binder  E53
. desiccator
24 (
130t 3°c desiccator
)
130+ 3°C 1
desiccator
(%) = - (9)1x100
@
AOAC, 1990-920.87
Gerhardt  Kijeldatherm
Gerhardt ~ Vapodest 1
(H>S04 1AR grade)
(HCI 1AR grade) 0.01 N
(NaOH 1AR grade) 50% ( /)
(HBO3, AR grade) 4% (wiv)
Na,504 96% 1CuS043.5% 1Se020.5% (AR
grade)
( 0.2%

0.2% 5:1)
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' 2 Kjeldahl tube
10 gu HXSa 4 25 ml
20 380 °c 45
30
Kjeldahl tube 25ml
50 %
4%  flask 250 m|
, 23-4
250 m|
001 N
(%) = ( x
(9)
! (%) = (%)X6.25
AOAC, 1990-920.85
(Soxhlet apparatus) Gerhardt
WTE Binder  E53
thimble
(petroleum ether) 40-60 °c
29
thimble
Soxhlet flask ( )
34
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250 °c

(N) x 1.4

60 ml

200 ml
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pH

Soxhlet flask

Soxhlet flask desiccator
Soxhlet flask

(%) = () X 100

AOAC, 1990-923.03

(muffle furnace) Fisher Scientific  ISOTEM

(hot plate)
2 g ' (£0.0001 g)
crucible
muffle furnace 550 °¢
desiccator 1
(%) = (g)X 100

AOAC, 1990-943.02
pH (pH meter) HORIBA| F-21

209 100 ml

pH pH meter

crucible

10

100°c

85

30
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AOAC, 1990-945.37

(Polarimeter) ATAGO ~ POLAX-D

(hot plate)
. 33% CaCl-2HD (AR
grade) 437 g 1L
20 °¢ 1.30) pH
01 N
(CHCOOH 1AR grade) 0.8% ( Iv)
100 mesh
20 ¢ 250 ml
10 ml
33% 58 ml 0.8% 2 ml
15
100 ml
100 ml
10 ml 42
40-50 ml
rotation polarimeter 20

cm 2

(% starch) = 100XRX100
2X203XW
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R = obseived angular rotation

= ©)
203 = specific rotation
2 = 20 cm 2dm
T Jarvis  Walker
(1993)  Juliano (1971)
lodine method Juliano (1971)
6 Janfis  Walker (1993)
L (spectrophotometer)JASCO  V-530
2. (hot plate)
1 ' (standard potato amylose) Sigma
Chemical
2. ' (standard potato amylopectin)
Sigma Chemical
3. (p 0.2000 ¢
(K1) 2.0000 g 100 ml
4 (NaOH 1AR grade) IN
) 95%
6. (CHJCOOH 1AR grade) IN
L 4

lodine reagent blank (20 f-Ig/ml)

8 Jlg/ml amylose

32 JLig/ml amylopectin

8 Jlgiml amylose 32 pig/ml amylopectin 11 (i)

absorbtivity ~ standard amylose
amylopectin



2.
3. scan
1

4,
520
530
565
592
700

800

20 : 80

400-800
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absorptivity
1 20 mg ! 50 ml
IN 9
95% Iml 10
2. 100 ml 100 ml
3.
30,40  50ml 100ml
LN 06, 0.8 1.0 ml
1 ml 100 ml
4, 6 jodine reagent  blank
5. 1
10,16 20ml 100ml
"IN 2.0, 3.2 4.0 ml
Iml 100ml
6. absorptivity
(JLlg/ml) absorptivity
40 mg
absorptivity
Sm( 3 Lml Iml

CiL= [(Abs2XECap2/ECap2)-Absl
[(ECam2X ECapl /ECap2)-ECam 1]

cp=  [Absl-(EG@mLXCal]/E Cap?



cdn
G*
Absl
Abs2
ECaml
ECam?2
ECapl
ECap?2

sputter coater

birefringence

90

(Jig/ml)
©oitt3 (Ixlg/mt)

1

2 :
absorptivity 1
absorptivity 2
absorptivity 1
absorptivity 2

15 6

SEM

(SEM) JEOL  JSM-5800 LV
(ion sputter) Balzers Union  SCD 040

stub
20-30 mm ion sputter Hammer V
SEM 20 kv
microscopic method MacMaster (1964)

(microscope) OLYMPUS ~ BX50
(exposure control) OLYMPUS ~ Genesys 5
(Polaroid film sheet)

1:1 12
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pattem

1
400
auto
1
birefringence
X-ray diffractometer
Zobel (1964)
X-ray diffractometer JOEL ~ JDX-8030
sample plate sample plate
sample plate X-ray diffractometer sample holder
15
Target Cu
KV . 45.0 kv

MA: 35.0 mA

a1
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AACC 11995 method 76-31
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Startangle :  2.00 deg.
Stop angle :  45.00 deg
Step angle :  0.010 deg
M.time : 1.50 sec

(starch damage) spectrophotometer
centrifuge, Heraeus CHRIST ~ Medifuge

(spectrophotometer) JASCO ~ V-530
Julabo 23

sodium acetate buffer (100mM, pH 50)  CaCl250 M

glacial acetic acid ( 1.05g/ml) 5.7 ml 900 ml
pH 50 NaOH 2 M 60 m  CaCipHp 0.74 g
1000 ml 4

sulfuric acid 0.2 %vlv sulfuric acid 2.0 ml
998 ml

glucose standard solution (150f.9/0.1ml) glucose 150 mg

100 ml
glucose reagent buffer (concentrate) (50ml) 1 kit
1L

fungal ct-amylase  Aspergillus oryzae (1000 u/ml  ammonium
sulfate 3.2 M) 1.0 ml 20 ml sodium
acetate buffer 100 M

amyloglucosidase Aspergillus niger (200 u/ml ammonium
sulfate 3.2 M) 1.0 ml 10 ml sodium
acetate buffer 100 mM
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3 glucose oxidase/peroxidase (GOPOD)  glucose oxidase 12,000
units, peroxidase 650 units 4-aminoantipyrine 0.4 mM
1 kit glucose reagent buffer 1L
L. 100 £ 0.1 mg ' centrifuge 12 ml
2. 40 °c 2-5
3 fungal ct-amylase (pre-incubate
40°c 510 ) 1.0 ml
4, vortex mixer 5
b, 40 C 10
6. sulfuric acid 0.2%v/v 5 ml
T. centrifuge 3,000 rpm (1000xg) 5
8. 2 0.1 m
9. amyloglucosidase 0.1 ml
40 °c 10
10. glucose oxidase/peroxidase (GOPOD) 4.0 ml
40 °0 20
11. spectrophotometer 510

reagent blank  glucose standard
reagent blank  acetate buffer 0.2 ml + GOPOD 4.0 ml

glucose standard  acetate buffer 0.1 ml + glucose standard solution
0.1 m + GOPOD 4.0 ml

AexFx60x 1 x 100 x 162
1000 180
Ae x Fx 54

% starch damage

reagent blank
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F = 150 (ig  glucose
glucose 150 jUg

60 = volume correction ( § 0lm
6.0 ml)
1 = conversion 1y mg
1000
= (mg)
100 = factor starch damage % weightstarch
162 = free glucose (MW = 180)
180 anhydro glucose (MW = 162)
Bencini (1986)
29 08¢
centrifuge 10 ml

. vortex mixer
centrifuge, Heraeus CHRIST ~ Medifuge

0849 centrifuge 10 ml
10 ml
vortex mixer 10 30
centrifuge  2208Xg 30
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14

2.

Leach (1959)
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(swelling power and Y%solubility)

1 Refrigerated centrifuge, Haraeus CHRIST ~ VARIFUGE K
MGW Lauda  MS/2
1-10 g centrifuge
180 ml
(£ 0.1°C) 30
centrifuge
‘ 200 g
centrifuge  700xg 30
%
(%) = (g) x 100
@)
centrifuge
= @)
@)
1 Brabender viscograph Thiewes

Steeneken (1997)

L.

Brabender viscograph (BRABENDER ® OHG DUISBURG

Viscograph PT 100)
viscograph correlation version 3.5
5.0

viscograph loader version
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2. 2 (Sartorius ~ BA 410095)
L ‘ ? 4%
6 %
' 460 £ 0.05 g
2. (bowl)
3.
4, 75 ( cartridge
700 cmg)
15° 50°c 9% °c
9 °c 20
15° 95 °c 50 °c
5 C 17
B,
15 Rapid visco analyser (RVA)

Thiewes  Steeneken (1997)

L RVA (Newport Scientific Pty, Ltd.  3d)
RVA Thermocline for Windows version 1.2
2. aluminumcan ,  (paddle)
3 2 Sartorius ~ BA 4100S
1. 4%
6% (£
001 9) aluminium can 27150+ 001 g

2. can
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w o

R @ R N

can RVA
RVA profile standard 1
10
160
50°c 1
12.2°0
9 °c 2.5
122°c
50 °c 2.1

Differen
Kim (1995)
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tower
960
50 °c 95 °c
95 °c 50 °c

tial scanning calorimeter (DSC)

=12 =3:7

DSC  Perkin - Elmer  DSC-7

aluminium pan no. 0219 - 0062 Perkin - Elmer

micropipette
( ) 3mg aluminium pan
pan  micropipette =1:2
pan
pan sample DSC
pan reference profile 40 - 110 °c
10°0/ indium calibration
autocalculation

(onset temperature, To)
(peak temperature, Tp)

(conclusion temperature, Te)
(enthalpy, AH (J/g)



SOV

Error

SOV

Error

SOV

Error

SOV

Error

(p<0.05)

(p<0.05)

(p<0.05)

(p<0.05)

df

10

10

df

10

10

MS
164.132*
0.929

MS
618.450*
0.109

MS
187.181*
0.024

MS
12.087
0.028



65 °c, 75 °C
SOV

Error

0
65 °c, 75 °C
Sov

Error

1
65 °c, 75°C
Sov

Error

8
65 °c, 75 °C
SOV

Error

85 °C
df
55 °¢
4 101.436*
10 0.389
(p<0.05)
8 °c
df
55 °¢C
4 15.741*
10 0.069
(p<0.05)
85°¢C
df
55°¢C
4 6.046*
10 0.011
(p<0.05)
85°¢C
df
4 10.326*
10 0.008

(p<0.05)

2.486*
0.093

65 °C
3.445%
0.131

S o

6.387*
0.204

MS
75°cC
61.071*
2.564

MS
75°c
4424+
0.290

MS
5°C
9.055*
0.324

MS

2.216*
0.210

55 °c,

85 °¢C
92.993*
9.701

B °c,

0.674
0.312

5 %,

S8 o

1.455
1.786

55 °c,

85°c
8.894*
0.313

99



100

(GTEMP),
(GTIME), (PTEMP),
(PTIME) (PEAK) Brabender
viscograph ,
SOV df MS
GTEMP  GTIME PTEMP PTIME PEAK
4 9.251* 3.973¢ 4.458* 2.003* 21108.933*
Error 10 0.027 0.005 0.995 0.506 85.400
¥ (p<0.05)
. 5%, BTN
0°, 50°C17 , Breakdown  Sethack Brabender
viscograph :
SOV df MS
95 °c 95°c o 50 °c Breakdown Sethack
20 17
4 11795.567*  1105.767* 681.567* 483.233* 12953.233* 15218.233*
Error 10 44.667 10.267 31.667 34.000 64.067 67.267
¥ (p<0.05)
(GTEMP),
(GTIME), (PTEMP),
(PTIME), (PEAK) Brabender
viscograph
SOv df MS
GTEMP GTIME PTEMP PTIME PEAK
4 4,701* 2.079* 0.456 0.215 957.833*
Error 10 0.006 0.002 0.527 0.207 37.200

(p<0.05)
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1 %5°C, %°CH |
5 %, 50 °C 17, Breakdown  Sethack Brabender
viscograph ,
SOV df MS
95 ¢ 95 °c = © 5 © Breakdown Setback
20 17
4 146233 305001  58.400  84.900*  707.833¢  659.233*
Error 10 14.467 5.333 17.800 18.200 19.667 26.600
* (p<0.05)
13 (GTEMP),
(PTEMP), (PTIME),
(PEAK) RVA ,
Sov df MS
GTEMP PTEMP PTIME PEAK
4 2.931* 0.406 0.045* 680.470*
Error 10 0.356 0.209 0.010 10.283
* (p<0.05)
1 95 °C, 50°%,
(50°C21 ), Breakdown  Setback RVA
Sov df MS
95 °c & o 50° 21 Breakdown Setback
4 557.216* 127.984* 116117 254.388*  270.737*
Eror 10 13491  3.055 2.827 5.180 7.858

(p<0.05)



’ (p<0.05)

15
(PTEMP), (PTIME)
(PEAK) RVA
SOV df MS
GTEMP PTEMP PTIME
4 4.907* 2.321* 0.016*
Error 10 0.095 0.332 0.002
* (p<0.05)
16 %X,
(50°C21 ), Breakdown  Setback
SOV df MS
9% °c s o 50°21 Breakdown
4 20399*  6.130* 12.648* 3532*
Emor 10 0.240 0.887 0.240 0.486
* (p<0.05)
17 To, Tp, Te  AH
DSC ,
SOV df MS
To p Tc
4 17.019* 4.715* 2.618*
Error 10 0.092 0.052 0.618
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(GTEMP),

PEAK
15.240*
0.535

50 °C,

RVA

Setbhack
4.137*
1.028

Ah
25.676*
0.210



DSC

18 To, Tp, Te
SOV df MS
To Tp Te
4 44 281* 2.338* 2.097*
Error 10 0.158 0.045 0.296
(p<0.05)
19
%
Sov df MS
98% 95% 90% 80%
4 51.936* 36.244* 26.834* 18.039*
Error 10 1.007 0705 0541  0.469
(p<0.05)
19 )
%
Sov df MS
50% 40% 30%
4 8.616* 8.052* 1.798*
Error 10 0.329 0.338 0.381

(p<0.05)

AH

70%
13.470*
0.385
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Ah
5.723*
0.320

60%
10.141*
0.341



20

SOV

Error

%

df

98% 95%
4 11.091*  8.257*
10 0611 0450

(p<0.05)

90%
6.031*
0.307

MS

80%
3.732*
0.257

70%
3.044
0.272
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60%
2.452*
0312
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ball mill
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%

light emitting diode (LED) visible light
(narrow band) !
sample holder 2
light dependent resistor (LDR) LDR
Buffer amplifier circuit
LDR Comparator
Differential amplifier 6
volts (Reference Voltage, Vref) output amplifier
span 100%
sample holder Ze10 0%
display 100% 0%
sample holder
birefringence
(LDR) LDR
Comperator Different amplifier Vref
%  Vref display

(temperature detector)

DC
amplifier span display 100 °c Z€10
25°C block diagram circuit ' %
1



109

BAIANCE/EP® SRVH 1001-

.1 Block diagram circuit %
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