
  2

2.1

  (baking)   (roasting)   (deep
fry)   ( , 2552) 

  ( ,  2546)
2.1.1

1)   6   (
,  2550)

1.1)  (Extruded snack)
1.2)   (Potato chip)
1.3)  (Fish snack)
1.4)  (Prawn cracker)
1.5)  (Peanut)
1.6)   (Cuttle fish)

2)   4   ( ,
2544)

2.1) 

y)

  
 25

2)
 (Fish

2

fry

 2

(
,  

1.2)

P k )

  (

.1

)
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1)
  (Pootato ch p)

d snaack)
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, 2552) 
tiing)

1
.
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5) Pe (P anut

(C tt
)

hf
2) 4 (( ,

4
)

1.
5)
6)

 (Peanu )
C fi h

2) 4 ( ,
4
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2.2)  

2.3) 

2.4) 
  90

3)   3   ( ,  2544)
3.1)  
  (popcorn)   (conventional potato chips) 

  (baked crackers)
3.2) 

3.3) 

2.1.2

  ( , 2544) 
  (saturated fat)   (trans fat) 

(cholesterol) 
  60

  30   

2.3

4

2

2

)

2.1.2

) 

(

ak

)

onvenonventional p

3
  90

3)
0

) 

sa uratur fatd ) tra
2,

nsns f
2

t) )
((c eo es er ) ol

sa urat d fat)
  (

(tra
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ns f
2544) 

t)
(chholesteererol) 
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  22.44 - 1,171.5   100

  ( ,  2547) 

  ( ,  2547)
2.1.3

1)   (Corn grit) 
(Zea mays L.)   (dry milling) 

  ( ,  2546)
2)   (Broken jasmine rice) 

  (Oryza Sativa L.)

  15   2.5 
  80 

  ( ,  2546) 
  79.2   7.0

0.4    0.5   12  ( ,  2546)  
  1  ( ,  2549) 

  ( ,
2546)  

)
2

ea

(O

,  254

(Z

  

2546) 
79.2

L.)

15

yzza Sa
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rn n
  (dry
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grit
lling)
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mays LL

3
1
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( ,  2

0  4 5
1 (

12
25 949)

5, 60 4  4   0.5
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12  
2549)

,  2546)  
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  ( ,  2541)  

  ( ,  2543 )
  2550 

  ( .)   14,000   33.8  

  ( ,  2550) 

2.2
2.2.1

. .  2340
. .  2473 

. .  2503  (Harper,  1981) 

  (flake)  
  (cooking time)  

 (flavoring 

.22

. 2503 (Harper, 1981

  2550
4,000

55

2.2.1

234
.  24

,

.)

  ( ,  25
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material)
  ( ,  2549)

2.2.2
  4  

(Frame, 1993)
1)   (Single-screw extruders) 

  1

2)   (Co-kneaders) 

3)   (Counter-rotating
twin-screw extruders)    2 

4)   (Co-rotating twin-screw 
extruders)   2 

-r
n

(
2 

3)
1) 

rot
wi

 (Co-

(Single-scre

ud 2 
3) 

crew e
ount

  ( s)

(Si

2)

xtruders) 
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  2.1 

 1. 
2.
3.

1.

2.

3.

4.
 1. 

2.

3.

4.

1.
2.
3.

:  Dziezak  (1989)

2.2.3

  3 
  (Bouvier,  2008)

1)   (Feeding zone)

2.

989)

2

 (198

4.

uvie
3

eed ne
i

 3 
  8

  eed ne
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2)    (Kneading zone)  

  (dough)   3
3)   (Final cooking zone) 

  (gel) 

2.2.4

  2
1)

 1.1)   (Starch) 

  60
  (Sunderland, 1996)

1.2)   (Amylase)   (Amylopectin) 

  (Pan et al., 1991)
1.3)   (Fat)

dough)

(S

  (dou

 (Sunde
mylase)

  (g

 (Sta
)

11.1) 

2

  (Final kingng zone
  3
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 4  

  (Mohamed, 1990)
1.4)   (Moisture) 

  (Chinnaswamy and Hanna, 1988)
1.5)   (Particle size)

  (Mohamed, 1990)
2)

2.1)   (Feed rate)

 25 
  60 

 60   (Pan et al., 1991)
2.2)    (Screw speed)  

  80    150  

(M
  (Moha

  (Feed rate)

n
.5

Mohamed 19 )

(C  ((Ch Hanna, 198
ticle size)i

ure) 

an al 91911

  25 

 an al., 91
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(Chinnaswamy and Hanna, 1988)
2.3)   (Barrel temperature) 

 100 

  100   (Pan et al., 1991)

  ( , 2543 )

  ( ,  2551) 

2.3

Centella asiatica (Linn.) Urban  
 Apiaceae (Umbelliferae)   Centella   Pennywort 

  ( )   ( )

  (  2551;          
,  2548)  

 (Brinkhaus et a .,
2000)    

2.3.1
  1  2  3  

  0.24  0.09  0.8    4    100  

  (Barrel temper

25

)

iat
ae (U   Pe

) )

  (Barrel temperature) 

43

3

tica
iaceae Penny

an et 

mbell fera ) 
(

Centella 
Centella

 225

(

  100 1991

2542 ) 
5

  nkin s es .

254 )
  ,  2551;   

rink us e al.
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  ( -carotene)   238.23   100

26   100 

  3.9  30   146  
  100 

  ( ,  2541)

  2.2

(   100 )  
  ( )
  ( )

  ( )
  ( )
  ( )    

  ( )    
  ( )    

52
88
3

2.7
1.92
2.54
3.81

(   100 )
2,425
327
16
23
7
20
271
18

:  Odhav et al. (2007) 

 

)    1

3

  (
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)
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)

(
  (
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3
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 100
 

25441)

2
327
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3
166

7

2,42
327
166



14

2.3.2

  (Catherine et al., 1997)  

  ( ,  2550) 

1) 
  (aromatic ring)  1   (hydroxyl group)  1 

(   2.1)   mono-   polysaccharides 

  (Catherine, 1997)

  (browning)  

p))  

al

55

hy
s  2.1) 

yl gr

(

ng)  1 
ono-   polysac

Cathh i

C erinei 9 (Ca herinrine, 1997)
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  (snap beans)
  (quinine)

  (brown pigments)   (melanins) 
(melanoidins)  (Shi et al., 2005)

Phenol

     

     Quercetin                         Isoquercetin 

                 Catechin                                      Rutin

  2.1
 Dzyubak  (2007)

(brown   (m
Shi 

uinine)
  (br (melan

)  (Sh

cetin                         Is     Q ercecetin

Phe

        

et 05)
ment ) 

h

2
  Dzyuubyu aakk (2 (2 )7

ch

:  DDzzyubak  (2 7)
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  (Catherine 
et  al., 1997)  

  (Middleton and Kandaswami, 1994)
2) 

  (saponin
glycosides)   (triterpenoid saponin)   2.2

  (glycone)   (aglycone) 
  (acetal linkage) 

  (saponin)   (flavonol)   (phenol) 
(tannins)   (lactone)  (Aziz et al.,  2007)

  (hydrolysis)   (glucose)  2 
  (rhamnose)  1   (sapogenins)   (asiatic

acid)   1   (Aziz et al.,  2007;  Kim et al.,  2004) 
  (2550) 

  Kormin (2005) 

(pasteurization)
  65   15 

  80  
  65

  80

dleton

de
  

t

  
im

ton and

osid
(a

et a

onin) 

(glu
enins)

1 (A
hamnose

(2550)
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 2 

ns)ni

 (tr

2007
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ne)  (Aziz e  2007)

  (sapog
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  (acetal 

  (M

h

 Kormo 05(20

( st atiatio
5 5 5 5

Korm (2005)

( st atio
65 15 
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  65-80  

  2.2
:  Barbosa et al. (2008)

  0.2
  2   7

  (catalase)    (glutathione peroxidase)  
  (vitamin E)    (ascorbic acid)  

:  Barrbosaossa et alaaal 88)0: Barbosaa et al. 008)
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  (Shukla, et al., 1999)
  (Barbosa et al., 2008)

1)   (Anticancer  activity) 
  (vincristine) 

  (apoptosis)
2)  (Wound healing) 

  3)   (Gastric ulcer)  

4)

  HPLC  (High
Performance Liquid Chromatography)   2.3

, 1999)
Barbos

omatogr

hukla, et al. 1999)
osa et

Chroma   2.3

  (vincristine)

4)

 3)  3)

nd hea

  (Gas

  (a
g)
(apopto

vi

 (Wo2) 2)

(Anticaancer acti ity) 
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