2.1

' (Zea mays)

/

/

Germ

N

Endosperm

()

starch

(tryptophane)

60-70



fi 3 ‘ !

v () 349
3 (» ) 13.6
() 9.1
() 4.2
c.C C ) L7
() 2.3
() L4
() 14
( ) 245
() 2.8
() 5
CC ) »
( ) 0.29
( ) 0.11
() 21
. Boonyasirikul (3)
4
(Isoluecine)
(Luecine)
(Lysine)
( (Metheonine)
(Cystine)
(Phenylalane)
(Tyrosine)
(Thronine)
(Tryptophane)
(Valine)

(Limit amino acid)

. Boonyasirikul (3)

335

1203

258
122
216
393
207
381

3l
400

100

355
12.0
9.2
3.9
13.7
1.6
12

20

256
2.4

284
0.38
0.11
2.0

10 )



/ «

2525126

209.2
60.3

36.5

195

I 198
9.0

135

7.0

41

34

66.4

438.7

7 (1)

2526127

106.0
68.2
3.4
21.0
19.6
9.2
120
9.3
4.4
4.0
58.5

345.7

2527128

194.5
124
35.2
20.0
20.1
12.0
12.5
9.7
7.1
4.5
62.0

450.0

8

. .2525-2529

2528129

200.0
70.0
35.7
21.5
20.9
12.1
11.0
9.0
8.0
4.5
63.7

456.4

Si-

7



i I 6 1(.2530 1"

1.14 1.38 2534
.2530
2534 32 35 257
43 49 S50 2534
‘ .
7 (29)
6 ] . .2530-2534

WH. 2530 2531 232 B3 2534

() 43 45 4T 48 49

.H.2530-2534
H 2030 2231 B 253 2534
() 11.3 117 120 120 12.0

(/) 30 38 W 40 408



2.2 (com chips)

(
1 3 ’
( )
2)
2.3
Gutcho(34)
Cunningham (34)
(masa) 4
(ribbon)
Berg(34) (com starch)
(carboxy methyl cellulose CMC)
10

(bubble outer surface)
(cell structure)
Weiss (34)
(alkali salt)

stone mill



(\:400y) (K2003)
<K3PCa)
Brown (34) (dough)
I
Chafoori(34A !
40 60 (snack chips)
Oono(34) comn flour
0-10°
Pitlet (34)
(proline cyclic)
(diketone) (buttered pop corn)
2.4
(snack foods)
(corn chips) (potato chips) (pop com)

(expanded products) (nut and nut products)(25)

(cooker extruder)
(35)



(crisp)

(36)
] (structure)
(37)  Feldberg(,36)
(particle size
of flour) ] Padua
Padua(38)
pulverizing mill
(consistency) (adhe-
siveness)  drastic  Eliason ~ Bohlin(39)
(rheology)
Cuevas (40) fif (fine)
(degree of gelatinization) (medium)
(coarse)
(brittle and floury
endosperm) (tough)(41)
(42)
com flours roller mill
pin mill (43)
Lachman(44)

' 0.04

(12)



(1)

(4) Khan (14)
Bazua (45) 0.2
1
0.5 1 1 !
60-70
(cooking)
(extruding)
(46)

hopper ~ screw conveyer
SCrew  conveyer
extruder barrel
barrel

(47)
(protein enriched snacks)
(cereal and breakfast powder) dry soup mixes
(infant foods) (textured vegetable protein extender
and analogs)
, (extrusion)

(baking) ! deep-fat frying
2 (37)
2.4.1 pregelatinized flours

15-25( 20)



375-425°
1C-15 1
2.4.2 (starch) (monoglyceride)
16
, 250-350 ° , (gelatinize)

375-425° 10-15

2.5

) 3
(37)
2.5.1 (ingredient selection)

)
I (moistened floury) (dough)

(starch) ) (dénaturation)

(degermed corn meal) (rice grits)
(wet milled corn starch)
J(soy
protein)

(methionine) ) I



(emulsifier) (Qum) (bleaching agents)

(pH modifier)
(milk protein)
(caramelization)
2.5.2 (processing condition)

(88-104* )
chewy texture
( 10-14) (93-121*)

biological value
biological value

2.4.3 (Mechanical configuration)

(retention time)

degerminated corn flours

chewy gel

(

1-22)



(rheological properties) !

2
(26)
2.6 (frying)
(Frying)
100°
(48)
frying
(49)
(50) deep frying
1 (51)
2.6.1
I I
(47)
I

vegetable oil) (52)
A (49

16

(die)

deep-fat

(hydrogenated



17

a (53)
2.6.2 Feldberg(36)
' 1 4
«l
(cross-linking)
50
5-20
(36)
2.6.3 Sanderude(46)
deep fat frying (baking)
20-26
(pan coated products) ) (closer
cell structure) (onion ring
snacks) (chips) 8-15
1-12
Robert(54)
45 6-7

6-11 10



( 400°
7-8

14-16
Reesman(55)

180

29
their dimension) 0.5
9
525-550"
3 15
2.6.4

(1)

(49)
(50)
Smith(50)

18

14-16
(bound water)

(disintegrate)

1°
)
corn curls ' '
curl (thick in
75°
(fluidize bed drier)
16 corn curls
2

Foxu Cox(49)

230°

(potato chips)



W illiam s (56)
l
1.6-3.0
(raw starch)
40-45
0.02-0.08
90
2.7
(seasoning)
2 (57)
2.1.1 (surface coating)
2.1.2
2.8 /
(58)

10

350(”

19



20

(59) |

(plasticizing) (softening)
(mechanical strength) (60)

(61) biscuit cracker
3.5 (62)
(ac)
ac 0.40 (63)

punch test (General Food Texturometer)
Instron Universal Testing Machine(60)
2.8.2 (Rancidity)

38" (65)

(potato



21

Crisps) 2 35 PR
(resonable conditions) 12

2.9

2.9.1 (antioxidant) ? Federal Food
and Drug Administration(FDA) '
Butylated Hydroxyanisol BHA  Butylated Hydroxytoluene

BHT  Propyl Gallate PG Di-Tert-Butyl-hydroquinone
TBHQ (67) BHA  BHT(57)
2.9.2 (packaging)
(68)
(69) I
(70)
Polyolefin-Coated Oriented
Polypropylene PVDC-Lacquered Oriented Polypropylene Cellophane

(aluminium fo il bag)

1 (71)
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