5.1

80 mesh

4.1)

4.2)

(2517)

100 mesh

100 mesh



(head rice yield)

(
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, 2517, , 2536; 2538; Chandhury and Kunze, 1972; Juliano, 1985;
Jongkaewwattana et al, 1993; Juliano and Perez, 1993; Islam et al, 1996;

Siebenmorgen et al., 199)

105 ( 43)
, ( 41 42
0.4683 (
Chandhury Kunze (1972)
( 44 - 45)
( 4.7 41 - 43)
5 1 105

( 0 4

48

4.1)
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(Balnshard, 1987; Oates, 1997; Biliaderis, 1992)

( 2.7) (Choudhury and Juliano,
1980; Morrison, 1981; Morrison et al.,1984: Hizukuri, 1986; 1988; Morrison et al., 1993h)

3 N 105
1 ( 4.7 42)
(r=-0.6324, » <0.05)
(Morrison, 1981; Hibi, 1994)

(Choudhury and Juliano, 1980; Morrison, 1981; Morrison et al., 1984;
1993b; Hizukuri, 1986; 1988)

(47 43)
(r = 0.8455, p < 0.01)
r=-08403  -0.8455 (p<0.01)
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(Nangju and De Datta, 1970; Webb et al., 1981; Jongkaewwattana et al.,
1993; Hamaker, 1994) ( 4.4)
( 4.9)
(4l

5.2

proximate analysis

A 44)
Hironata . Chen (1959) Juliano (1964a)
(33
Honesty (1994)
90 (Champagne, 1996)
2 1

100 ,
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Starch ' '

5 89.10 89.91
( 4.4) Hirohata ~ Chen (1959) Juliano
(1964a)
' 86.2 926
033 067 Hironata ~ Chen (1959)
Juliano (1964a) 01 10

Kjeldahl
5.95
1 168 (Juliano, 1972)
5 1.67-10.17 ( 4.4)
Hirohata Chen (1959) Juliano
(1964a)
65 133 10.17
167 855

7 (Athwal, 1975)

15-15-15

(Vergara, 1979)



( , 2517,
1996; Perez et al., 1996)

(Mosse et al., 1988)

Chen (1959) Juliano
(germ)
2.63)
Juliano (1964a)
0.6-3.9 ( 4.4)
05 27
(aleurone layer) (germ)

(aleurone grain)

(Juliano, 1972)

2
surface lipid

internal lipid
(bound lipids)

starch lipid

127

, 2538; Vergara, 1979; Mosse et al., 1988; Islam et al,

12120

Hirohata

(19642)

(aleurone layer)

5 ( 0.89-
Hirohata Chen (1959)
0.3-1.1
Kent (1983)
1

non-starch lipid

starch lipid 03-04
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0.003 (Champange, 1996)
‘ surface lipid

(44

5 028 059
Hirohata ~ Chen (1959)  Juliano (1964a) ,
04-19( 4.4)

(Juliano, 1972)

(Mg) ) (K
(Ca) e G (N (Fe)

Juliano (1992) 5
0-2 (waxy rice), 2-12 (very
low amylose rice), 12-20 (low amylose rice), 20-25
(Intermediate amylose rice) 25-33
(high amylose rice)

Colorimetric method
(KI - 12 solution)
(Halick and Keneaster, 1956; Hollo and Szeitli, 1968; Juliano,
1971) Spectrophotometer 620
100



1 (29.64)
105 (18.70) !
BI0) (45 46)
53
1 105
! 3
105 1 2

4.4 - 456)
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1 (1850)

(5.25)

2000 ( 4.8-4.10
100
1,000

(Choudhury and Juliano, 1980; Morrison et al.,1984; South et al., 1991,

Tester and Morrison, 1992)

r=0.8970 (p<0.01) (

48) 3 r=0.6972 (p<0.05) ( 49)

(410
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Hamaker
(1991) 60 kDa
waxy gene protein (Villareal and Juliano; 1986)

Villareal Juliano (1986)

Hamaker (1991)
32 60 kDa
r=0.96 (p<0.01)

(2517) Juliano (1964h)
(2538)
105
051 (p<0.01)
1
r=-0.43 (p<0.05)
Hamaker (1991)
60 kDa
60 kDa
Villareal  Juliano (1989) 60 kDa

60 kDa



5.4
5.4.1
( 411 - 4.12
95
( 4.13)

(p<0.05)

131

(swelling power) (% solubles)

4.7 - 4.8)
( 4.13-4.14)

( 4.14)
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5 (417 419)

(Leach et al, 1959; Tester and Morrison, 1990a)

(Lii et al., 1995; 1996; Tsai et al., 1997)

(Choudhury and Juliano, 1980; Morrison et al., 1984;
Blanshard, 1987; Sandhya Rani and Bhattacharya, 1989; Tester and Morrison, 1992;
Morrison étal., 1993a; 1993b)
1 105 1 !

(44 -45)
2 (4l -41)

(417 -418)

(Hamaker and Griffin, 1993)
( 417 - 4.18)



(

105
47)
(1959)

crystalline

105

55
15

4.1

95

41 48)

1
)
)
1
1
(4L

( 411

133

1
2
Leach
amorphous

105

4.14)

47)



7
48)

1994; Oates, 1997)
(

(410

(47 49)
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(4L
( 411 47)

(Foster, 1965; Priestley, 1976; Reddy et al,

95
112 414)
( 4.13)
05
55
75 75
( i1 413 47)
(412 4l 48)
75
( 45)
1

X- ray diffraction
A (Lii et al., 1995; Oates 1996; 1997)

38 (Oates, 1997)
( 4.9)
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amorphous
crystalline
(411
2=07918 (  4.15)
54.2 pasting properties
pasting properties
pasting ~ properties Brabender
viscoamylograph gelatinization pH
8 viscoamylogram

10 cooling
Brabender  viscoamylogram

(413 4.14) Brabender viscoamylogram

* pasting temperature

pasting temperature
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pasting temperature

(p<0.05) ( 4.15) pasting temperature
( 415  4.16)
pasting temperature (65 )
(75 ) ( 411 413 pasting temperature
pasting temperature
( 4.19) 5
(r=08582  0.9305 )
5 (r=-0.8582) (p<0.01) 3

(r = 0.8096, p<0.01)
(r=08095  0.8060, p<0.01)

pasting temperature
pasting temperature
pasting temperature -0.9156 (p < 0.01)
pasting temperature
pasting temperature
-0.9060 (p<0.01)
(415

* Peak viscosity ~ Peak temperature

viscoamylogram ( 4.14)
peak viscosity

(Foster, 1965; Priestley, 1976; Reddy et al., 1994)
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(internal bonding force)

(414
pasting temperature
( 4.15)
peak
temperature ( 4.15 - 4.16)
peak temperature 95

peak temperature
peak temperature

peak temperature
75
peak temperature peak temperature
peak temperature
0.7740 (p<0.05)
peak temperature

peak viscosity peak viscosity

peak viscosity ( 4.19)
peak viscosity

( 4.19)
peak viscosity ( 415 414
peak viscosity

( 44 - 45)



temperature (

10 ( 4.15)

peak viscosity

138

peak viscosity peak

4.14) 3

viscoamylogram

peak viscosity ( 4.12)

peak viscosity ,

95

peak viscosity

(Hamaker and Griffin,

1990; Tester and Morrison, 1990a; Hameker et al.,, 1991; Hamaker and Griffin, 1993;

Hibi, 1994; Guraya et al.,, 1997)

. Breakdown

20
peak viscosity
( 4.15)
(p<0.05)

' breakdown

breakdown

(breakdown)

95
breakdown 0.98
1.50 ( 4.16) *
95 peak viscosity
1 breakdown

peak viscosity
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95

breakdown

breakdown

(Choudhury and Juliano, 1980; Morrison et al., 1984; Blanshard,

1987; Sandhya Rani and Bhattacharya, 1989; Tester and Morrison, 1990a; 1992;

Morrison et al.,, 1993a; 1993b; Reddy et al.,, 1994; Lii et al., 1995; 1996)

breakdown 3
( 4.15) v /1 breakdown 2
105 1 .01
1
2 breakdown
( )
( 4.4 - 45)
breakdown
. Setback
setback 1 ( 4.16) setback
2.14
1 ( 4.15)
105 . 1 2

setback 1 1 setback 1.05



setback

(Oates,

setback (

4.20)

( 2.3)

1996; 1997)

140

= 0.9487, p<0.01)



oc-amylase

Termamyl 120L°

15-20 5 o1

residual

OC-amylase (Termamyl 120L°)

pH 2-3 100

OC-amylase

OC-amylase

105 1 ( 4.21)

105 1

141

DE

105

enzyme activity

activity

DE 15-20

15-20

DE 15-20
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' ' 1
95 ( 4.11 4.12)
pasting temperature 2 ( 4.15)
( 4.5)
a-amylase endo-splitting
enzyme Ot-1,4-glucosidic
( 2.15) (Birch and Blakebrough, 1981)
DE 15-20
AN 105
1
pasting temperature
3 ( 4.15)
(pasting temperature) 2
75 ( 4.7)
(Oates, 1997)
( 4.8)
2
105 1
DE 15-20
105 1
105 1 pasting temperature

( 4.15)
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(Birch and Blakebrough, 1981)

105 1
' 105
1
( 4.11) breakdown
breakdown ( 4.15)
P . .
95
( 4.12)
105 1
' DE 15-20
3
DE 15-20 .01 20
105 1 1
1
2
1
2 pasting temperature
breakdown
1
DE 15-20
DE 15-20
105

2 setback ( 4.15)
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setback
( 4.15)
4.23)
105 a
a
1 a
1
105 1
2 3
a 105 1
105 1 a
15000
0.45
DE 15-20
(DP 1-7)
DP 1-7 solvent 4
DP 1-7 develop 5 ( 421 - 4.25)
solvent 1 2 develop 4
solvent 3 4 develop 5
DP 1-7 ( 4.25 - 4.29) solvent 1 2
(DP 1-7)
( 4.21-4.22
4.30 - 4.31) solvent 3 DP 1-7
R, ( 4.23 - 4.24
4.32 - 4.33) solvent
(DP 1-7) DP
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develop develop 5

detection reagent

( 4.21 - 4.24)
detection reagent
(quantitative method) HPLC
HPLC
DE DP 1-7
1
105 1 ( 4.34)

DP 1-7 (
4.35) AN

DP 5 DP 6 3

DP 6 DP 5 &
- dl
DP 3, 5 7
105 1 DP 6
DP 5 7
DP 3, 5, 6 7 1 DP (DP 1, 2 4)
a-amylase DP DP 3, 5, 6
7 Morehouse (1989)
DE 8-18 a-amylase DP 3,
6 7 DP 6 7 3 ( 2.6)
Brook Griffin (1989)

DP 3, 5, 6 7
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