(2538)

19-20
60
35-40
21 ( , 2542)
21 .. 2541
() ( ) I
( ) 6,540,235 86,805.347 13,270
100 %-5% 2,480,947 42,073.410 16,960
10 %-25% 2,217,861 23,528.756 10,610
35%- 657,861 5,596.332 8,910
153,510 2,454.828 15,990
131,510 2,159.588 16,440
922,309 10,940.045 11,860
() 117,117 2,630.733 22,460
20,194 396.080 19,610
58,838 1,292.351 21,960
174 6.316 36,300
- 37,911 939.986 24,790

(2542)



2.1
, 2539)
2.2
Gramineae
(2536)
Oiyzae

Oryza sativa

14

19-20 ( , 2538)

120 /

600,000-700,000

900,000 5

. 2525 “ 7

Oryza sativa

(Family Gramineae) (trible)
25 (species)

Oryza glaberrima



2.3
231

2311

2.3.1.2

2.3.1.3

2.3.2

2321
23211

23212

2.3.2.13

2.3.2.2
23221

23222

2.3.2.2.3

Oryza sativa
3

(indica)

(japonica)

(javanica)

80

“ n

japonica

80



23.2.3

23231 2
23.23.2 29

23.233 9-20
23234 20-25

2.3.235 25-33
2324 1 2
23241
57 16

23.24.2

( 1 ,2538)
24 (Oryza sativa)

(indica)

! 4,000



6 10 ( , 2529)

( , 2529)

(Radley, 1976)

2.9
(gelatinization temperature)
5
( =0.911
p<0.05) 4
(gelatinization temperature) (75.6 ) (
71 62 2)

(gel consistency)

(gel consistency)

24

hammer mill

glutelin

0.860



, 2518)

VENTRAL

Scul ethum
Eptiast
Plumue Embrya

21
: Houston (1972)

2 21
1 (hull) (husk)



2535)
14

(protein body)
2.6

10

11 (lemma & palea)
(apiculus or apex)
awn
12 (rachilla)
13 (sterile lemma)
(caryopsis) (true fruit) (brown rice)
21 (pericarp)
2.2 (testa)
2.3 (‘aleurone layer)
24 (endosperm)
25 (embryo)
( :
(starchy endosperm) 75-80
45-14 (2-9 )
(starch granule) ( starch compound )
( , 2533)
(nutritive value)
?
(rice bran) (rice police)

90.2



11

12-35
65-68 (Ryum , 1978)
20.7
6.4-6.5
40.1-53.4 9.5-13.2 (Kongseree and Juliano,
1972)
19-27 4
1 (glutelin)
80-85 (oryzenin)
2. (albumin) (lysine)
3. (globulin)
10-15
4. (prolamin)
5 (Chavan Duggal, 1978)
(essential
amino acid) (leucine) (valine)
(lysine) (IRRI, 1974)
19.33-23.8
17.0-22.9 11.7-14.4
(fatty acid)

(palmitic acid) (oleic acid) (linoleic acid) (Fugino, 1978)



1 2
1 10.1-27.9 /
2 3.6-30 / 45.3-76 /
149.2 / (Hearting Druy,
1969)
15.3-22.4 /
9.2-115 / 6.8-10.2
/ 6.1-8.5 /
2.1 I
271
(water absorption) (volume
expansion)
(Juliano, 1984)
Juliano (1985) [

22



22

1-2
9-20
20-25
25-33

- Juliano (1985)

( glutinous rice )

endosperm
(amylopectin) (amylose)
2.2
GHoH <OH | CHioK
CH---
¢ oK cy «c'mlo - CH c[ OH k h > 0@
» NBT_-CM o M ASRNW I RERERH.
oH ou OH j OH
HH
Xe/ ou
CHxOH
KE><B>/EX
t "= H
l
2.2

- Hoseney (1996)



crystalline region

(Tester

(rétrogradation)

2.7.2 ( nel consistency)

(IRRI)

gel consistency

gel consistency

gel consistency

2.3

: Perez (1 1979)

KOH

14

crystalline region

Morrison, 1990)

0.2

gel consistency

2.3

26-40
41 -60

61-100



2.7.3

2.3

bond

region

2

crystalline

(Leach, 1965)

ven

at

!
3

— A NVURTDL

2.3

(gelatinization temperature )

(GT)

(Osman, 1967)

intermolecular

crystalline

60-70

T

peak
VISCOSity

<+— pasling temperalure

SeduN 3

complele
dispersion

|

L\

|~ A5

R

160

gelatinization

(2542)

1100




2.7.4 ?

alkaline digestibility test
Y 23

2.4

2.4

< 70
70-74

> 74

. Perez

2.7.5

(1979)

(alkaline digestibility )

alkaline digestibility

KOH

16

13- 17%

alkaline digestibility test

(pasting characteristics )

(paste)

(Kerr, 1950)

(pasting characteristics)

visco/amylograph

95

1 Heating

15

20

2.4

Alkaline digestibility

Brabender

95



000

2. Cooking

3. Cooling

l, Viscoaity ( Biabrender Umils )

17

95

P / Set back
Cc-p
Bre akdown
L P-H -- Consislency
C-H
koo FVOUBUVRRI L
ok 1 I ] ! =T ] 1 1 I
10 20 3o 40 50 60 70 80 90
Time(min) .
T; ‘:t 0
30C 95 95t 50°C
H= 95
= 50
2.4

: Juliano (1985)



2.7.6

Johnson (1948)

maitrix

waxy

(syneresis)

(rétrogradation)

amorphous

(Whistler

rétrogradation

18

crystalline

Whistler

Johnson, 1948)



INTRAMOLECULAR
BOUNDS IN
STARCH GRANULES

RETROGRADATION

25 rétrogradation

. Tressler (1968)

28

mix)
gel consistency)

19

WATER
OH
- .O.H
1
HYDRATATION
OF STARCH
STARCH PASTE
_WATER ESCAPING
SYNERESIS
- °
OH
. "+ .., 0H
1
INTRAMOLECULAR
BOUNDS BETWEEN
AMYLOSE CHAINS
(dry breakfast cereal)
(stable gel)
(dry soup

(soft



20

(hard gel
consistency)
( , 2522)

29

9. (snack  food) extruded
products  non extmded products

10.



21

2.10
(snacks)
!
(expanded product)
(1) (baking) (arare)
(senbei) 2
6
() (extrusion) extrusion
technology
| extruder single screw twin
SCrew
@) ? (puffing machine)
extrusion
2 rice cake

»

13°



22

(oven or deep fry Duffing)
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