3 2
1
1
105
1
100%
3

(

(

Brabender viscoamylograph

Brabender viscoamylograph

japonica (

(



3. Termamyl 120L (food grade enzyme)
(heat-stable ot-amylase)
@ -14 glucosidic bond
(endo-splitting  anylase)
(oligosaccharides)

Novo Nordisk

ol

Bacillus licheniformis

(dextrins)

120 KNUfg (Novo Nordisk, 1993)

1 KNU = starch 5.26 (Merk,
Amylum Solubile Erg. B. 6, Batch 9947275) Novo
Nordisk starch 0.0043

1-20 37 5.6

(HCI) AR grade

1 [ (209 AR grade
(H3B03 AR grade
(CHXOOH) AR grade
(CuS04 AR grade
(™MD AR grade
(NaOH) AR grade
(C2AH1Brd) ) AR grade

40-60 AR grade

(K1) AR grade

(KNaC4H40 6) AR grade

(15 1CIN3) AR grade
(CIHIND 2 AR grade
(starch) AR grade
Kjeltahs Cu 3.5 AR grade

Fluka BioChemika AR grade

(C2HOH) AR grade

(12 AR grade



(paper chromatography method) HPLC
(CHCOOH)
(C4HOH)
' (AgN03)
(NaOH)
(CHN)
(CHOH)
(C3HaD)
(C4H& 2)
(C3HOH)
(C5HNOH)
(ultra pure)
(C2H3\)
(DP1-7)
(CeHID )
(CHA ]
(CIHD B

(CH0 2)

(CIHRO %)

(C3H 3)

(CHD B
ppl pDp2
Sigma DP 3-6 Wako

(0
Satake (.2
McGrll No. 2 (.3

52

AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
AR grade
HPLC grade
HPLC grade

HPLC grade
HPLC grade
HPLC grade
HPLC grade
HPLC grade
HPLC grade
HPLC grade

DP [



Pinmll  FFC-23 Agricultural Machinery Works
Kenwood ~ CG-100
Retsch  VIBRO

2 Satorious ~ BP3100S
3 Satorious  BP310S
4 Satorious ~ A200S

Satorious — MA30
Kjeldatherm and Vapodestl 1Gerhardt ~ KT85
I Soxhlet Apparatus
Milton Roy ~ Spectronic 601
Schott-Gerate  CG840
WTB Binder  E53
Hotpack
Heatech 4850-1
(autoclave) Tomy  SS-320
(Centrifuge) Fleragus-Christ ~ Verifuge K
Buchi
Scanning Electron Microscope (SEM) Jeol  JAM-T 220A
Minolta  CT310
Brabender Viscoamylograph  Viskograph PT100

53



31

rice starch

Termamyl°120L

r ~

% liquefied starch
DE

A

(rice flour)
N\ ~

~ 3

(rice flour)

(rice flour)

i
30

0.10

(DE 15-20)

La,
(DPL-7)

54



25

Satake

100
105

125

McGHHNo.Z

23
25

.. 2540

15-15-15

3.2

55
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(paddy)

Satake
’ (hulr)
=(brown rice)
McGrill No. ZJ 30
v
(milled rice) (bran)
3.2
3 , 3.3
31 Pin-mill - FFC-23 Agricultural
Machinery Works
32 100 mesh
Retsch  VIBRO 100 mesh
Kenwood ~ CG-100
100 mesh
3.3
= X 100

34



3.3

Pinmill 1

100 mesh
100 mesh 100 mesh
Pinmill 2
100 mesh
100 mesh 100 mesh
Pinmill 3
100 mesh
T Y
100 mesh 100 mesh
Kenwood CG-100
100 mesh
[
100 mesh
100 mesh

57
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41 AACC
44-15A (1995)

4.2 Micro Kjeldahl method AACC
46-13 (1995) AOAC 960.52 (1995) Juliano
(1972)

43 ether extraction AACC 30-25
(1995)

44 (crude fiber) AOAC
978.10 (1995)

45 AACC 08-01
(1995)

4.6

4.7 amylose ~ amylopectin Colorimetric method

Juliano (1971)

4 ©b 4 2
5.
51 (swelling power and solubility index)H
(sedimentation method) Schoch (1964)

(starch granule)
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5 55, 65,75, 8 9

30 5 4 2
5.2 pasting  properties Brabender viscoamylograph
Viskograph PT100 Mazurs (1957)
5 10
' 1
8§ 10
10 5
1
( ) 8
pasting properties 5
8 —5 4
6.
OC-amylase NOVO
Termamyl 120L° (Conventional Batch Process)
Slott ~ Madsen (1975) 30 pH
6.5 pH NaOH 01 N HCI 0L N 0.10
105 5
9 9% 10
1 1 DE 15-20
autoclave pH 2-3

20
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pH 5.5 7600 Xg
30
residual enzyme activity
34
30
Termamyl 120L® 0.10
pH 6.5 NaOHO0L N  HCI0LN
Autoclave
pH 23  HCIOLN
[
5 100°c 20
III ’
pH ﬂSr NaOH 0.1 N
7600 x 30
1
34 ( Slott and Madsen,

1975)



1. 00 liquefied starch

00 liquefied starch

711
HZ 04 method ( )
7.1.2
L( )
713 0 liquefied starch (

% liquefied starch

1.2 DE
121 reducing sugar
)
1.2.2
AOAC 925.45 (1995) ( )
12.3 DE (

61

Brook  Griffin (1987a)

100

Anthrone-

proximate analysis

x 100

Lane & Eynon (

x 100

<
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1.3
5
La ) Minolta ~ CT310
14 OP 1-7)
(qualitative method) I (paper chromatography)
14.1 Solvent " Solvent 4
n-butanol: pyridine : HA) 954
(Zweig and Whitaker, 1971)
isopropanal: pyridine: 2 122
(Zweig and Whitaker, 1971)
isoamyl alcohol: pyridine: 2 7.6
(Zweig and Whitaker, 1971)
ethyl acetate: n-butanol: acetic acid : HX 6:
858 (Zweig and Whitaker, 1971)
14.2 solvent 4 chromatographic tank
solvent 15 1
143
(DP 1-7) R ‘ ' solvent 4
Rf DP 1-7
144 DE
15-20 DE 15-20 ’

DP 1-7 Rf R,
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15 (DP 1-7) (quantitative
method) HPLC (High Performance Liquid Chromatography)

" HPLC (High Performance Liquid Chromatography)

Zorbax-NH2 4.6 mmx 25cm

detector R Refractive Index Detector
recorder  Shimadzu C-R1A
5 jai
flow rate 1.8 ml/min
mobile phase Acetonitrile 62
solvent ultrapure water
75.1
DP 1-7 ( )
15.2 5
5 profile

Randomized Blocks Designs
(analysis of variance) (comparison of means)
Fisher’s least significant difference (LSD) (Fisher, 1949)

(correlation analysis) Pearson
(Pearson, 1936; 1938)
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