(spent grain)

(husk)
(pericarp)
(Dreese  Hosency, 1982)
1
(HVP)
( 41) ,
1l
cross link
(Roach Gehrke, 1970)
saponification pH
pH
oxidation (

( )

(41
[
1553, 1362 6.2
(2524)
! 30
1
|
| 2534)
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2. «
2.1
211 , (%Protein)
(%Yield) (%Protein Yield)
31
( 21
germ
( )
( ) (Kishi ,
1992) 35, 50, 70, 100, 200 325 Mesh
( 4.2)
! " (p<0.05)
(32-80
mesh) fiber, husk tissue (150-
200 mesh) embryo tissue (Prentice
Appolonia, 1977) Finley Hanamoto (1980)
Pilot scale flour mill (flour fraction)
(coarse bran fraction )
35 50 mesh
35 mesh 50 mesh (p<0.05) 35 mesh
212

( - 2539)



(p>0.05)
(p<0.05)
1:50 1:60 493 498
1:40, 1:50 1:60
2.2
35 mesh !
4.7
4122
30
o ot 25

4.89%

1.16

1:40
4.2)

105

44-46

1:40,
(p>0.05)

1:40
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(
( 12538)
2.3
Gas chromatography
AOAC (19%) 9
6.85 + 0.08 % !
Miroslow Krysztof
(1986)
15 % !
mesophiles !
24
0% 60°
24 48 04,05 10 %
amino nitrogen (
amino nitrogen amino nitrogen
)
amino nitrogen 43 4.4
amino  nitrogen
(p<0.05) , ! amino nitrogen
5% °C 48 05 %
amino nitrogen 048 g/L amino
nitrogen N°c 48 10 %

amino nitrogen 042 g/L



107

(Thiol protease)
(Whitaker, 1972)

24 3! (-SH) (cysteine
residue) (imidazole) (histidine residue)
(Husai Lowe, 1968)
pH 7.2 pH 5.0 (Reed, 1975)

(Murachi Neurath, 1964)
(oligopeptide)
C-terminal (Yamamato, 1975)
amino nitrogen

hydroxyl group (-OH) (ester) glutamic

hydroxyl group  serine, threonine, tyrosine
(deamination) asparagine glutamine
(Maillard reaction) (Hunt, 1985)

amino nitrogen
Greenberg Burk (1927)
amino nitrogen

amino nitrogen

scoring 1-9

05 % 48
50 °C 0% ' 48

( 49) 2 (<0.05)
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(p<0.05)
‘ Maillaid
2.1 (Weir, 1986)
25 HVP (  45)
(Fellois,  1990) (Maillard
reaction) amino group
free carbonyl group ( 47
51.19% ) melanoidins
(Zapsalis Beck, 1985 )
Strecker degradation dicarbonyl conpounds
Maillard  reaction OC-animo  group "' Schiffhase
decarboxylation enaminols self
condensation (Wong, 1989)
(Weir,
1986) Glycine Alanine side
chains  (Shallenberger, Aeree Lee, 1969)
proton donors proton acceptors proton donors

proton acceptors
(Nishimuri Kato, 1988) Ariyoshi (1976)
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side  chain R,
hydrophobic group 15 side chain R2
hydrophobic group , 4-6 Rj carbon
atom Rj :

Phenylalanine, Arginine, Valine, Tryptophan
Lysine Proline (Kato, Rhue Nishimura, 1989)

Maillard  reaction
Strecker degradation

( , 2531) Maillard reaction
amino group ' , free carbonyl
group ' ( 25
5 % )
hydrogen sulfide, monosulfide thiols (Zapsalis Beck, 1985 )
aldehydes 1 amines
condensation amines pyrazines cyclization amines
pyroles  pyrazines pyroles
(Wong, 1989)
2.6

Amino acid analyzer (Beckman, High Preformance Analyzer system 6300)
( 4.11)
glutamic acid, aspartic acid, proline, leucine phenylalanine
(2538)

glutamic acid, aspartic acid, proline, leucine, lysine phenylalanine
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2.6 (Kato, Rhue Nishimura,

1989) glutamic acid aspartic acid " alanine,
glycine, serine threonine ' lysine proline
phenylalanine leucine
2.1
1V _ T fl M _ o
mJ
(
1) 40 %
40 Y orly |
40 % 3
1
2 pineapple
3 Tutti frutti
( 4.12)

(p>0.05)



g (p<0.05) 1

"2 Pineapple

28 (Ney, 1990)

2.8
( 46) pineapple
( 4.14) 6.0 1.09
091 2,01 ( ) ).

Amino acid analyzer (Beckman, High Performance Analyzer system 6300)
( 4.15) glutamic
acid, proline, phenylalanine leucine serine
( 411) [
40 %

26 (Kato, Rhue
Nishimura, 1989) glutamic acid aspartic acid
alanine, glycine, serine threonine lysine proline
phenylalanine leucine
glutamic acid, prohne, phenylalanine leucine
serine proiine

cysteine methionine
tryptophan
tryptophan



aldehyde (humin)
' tryptophan
cysteine, cystine, serine threonine ( , 2522; Regenstein, 1984)
(FAO/WHOQ) (
. 2530) ( )
(FAO/WHO)
cysteine
!
2.9
pineapple 4-10 °c
0-30 15
pH Y%transmittance
4.16-4.22
( 4.16)
(p>0.05) 30
(p<0.05)
4-10 °c
( 4.18) 15
30

30 CFU

112
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4-10 °G
(pH 3.5) 85 °c 15
thermoduric
Bx subtilis Mlciococus lutdus
' ! 10 °C ( , 2521) 4-10 °G
thermoduric
(PH 3.)
(2532) 500
1 10 1
30 30 CFU
4-10 °c
30
( 4.19)
(p<0.05)
: ( 4.14-4.15)
Maillard reaction
amino group ‘ free carbonyl group
melanoidins (Zapsalis Beck, 1985)
(p>0.05) ( 4.16)
pH, % Transmittance ( 421)
(p>0.05) pH
%Transmittance (p<0.05) pH % Transmittance
pH PH 3.5
30 pH 3.69
% Transmittance 15 30
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% Tiansmittance ( 4.13) [
0-15 30
%transmittance
%transmittance
4-10 °c 30
pericarp 10 %, aleurone

testa pigment 14 %1 (endosperm) 73% embryo 3 % (Briggs, 1978)
96.7% !

(Kishi . 1999)

47

31

31.12%
(VincenttL ~ Bavisotto, 1965)
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3.2
3 25,
35 50 mesh ( 4.23)
(p<0.05)
(Chaudhaiy, 1982)
3.3
!
3 25, 35 50 mesh
5 10 . 15 % -
[ v vr'jl
( 4,25-4.27)
(p>0.05)
( 4.26)
(p<0.05)
Viatanina Zahik (1978)
cream sandwich cookies 2

(Matz Matz, 1978)

waste (Smith, 1972)
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(p<0.05)

& mesh 15 %

hydrophilic
(Gorczyca Zabik, 1979)

hydrophilic

(100 ©0



Whiteley, 1970)

%

5 %

117

caramelization

hydrophilic
¥ 4
( - 2532
( 4.29)
(p<0.05)
50 mesh 10 %
50 mesh 5
(p>0.05)
50 mesh 5 %
50 mesh 5%
50 mesh 4.9)
50 mesh
5 %
( )
(410

50 mesh

emulsifying agent
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34
50 mesh 5% ' ( 431)
165 (control)
0.11%
15
35 emulsifying agent
emulsifying agent surface-active agent
(Kissell Prentice, 1979) (crispness)
overall quality (Leelavathi Haridas Rao, 1993) emulsifier agent

lecithin, calcium stearoyl lactylate, sodium stearoyl lactate Chaudhary
(1982) lecithin 1-2 %
(2539) 3@ 0105 %
!

emulsifying agent

emulsifying agent 2
-3® (50 %sodium stearoyl lactate + 50 Y%calcium stearoyl lactylate)
1 3 12 3% - ®
0.1, 05 10 % emulsifying agent

15 Scoring test 5 point 9
point

( 4.32)
(p>0.05) (p<0.05)



1.0%
- ® , (control)
30 ( 4.34) - ®
(p>0.05) -3®
0.1 % 1 7
! (control)
emulsifying agent 2 10 %
- ® 0.1 % control
( 4.36) emulsifying agent
(p>0.05) (p<0.05)
emulsifying agent - ® emulsifying
agent (p<0.05) control (p>0.05) - ®
emulsifying agent emulsifying agent
control (p<0.05)
off flavour
- ® emulsifying agent 1
emulsifying agent (p>0.05) control (p<0.05)
50 mesh 5 %
1% -® 01 %
TAXT2 Texture Analyser (bending snapping test)

Grad-FT 1.2 (/) A
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( 4.37)
emulsifying agent (p<0.05)
(Burt  Thacker, 1981) emulsifying agent
4.11(control)
1
2
5
y - 1%
' 413 1
3@
1% 1 ' 4.12
I I ”
!
-3®
emulsifying agent
-3® emulsifying agent !

3.6
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ultraviolet

90
60
emulsifying agent
3 Polyethylene (PE)  Aluminium
foil (PE/Aluminium) Metallized film (OPP/CPP/Metallized) (
2.9) 3 65
2
2
( 4 14)
PE (p<0.05) 2
Metallized film Aluminium foil (p<0.05)
‘ ' ' PE Metallized film
Aluminium foil 29
(
4.15) PE
(p<0.05) 2 , Metallized film
Aluminium foil (p<0.05)
PE Metallized film Aluminium
foil 2.9
( 4.16)
PE
2 (p<0.05)
2,4 6 (p>0.05) 8
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(p<0.05)
296 mg.Jkg.
Metallized film (p<0.05)
2 (p>0.05) 4, 6
8
160 mg./kg.
Aluminium foil
(p>0.05) 8
LAT mg /kg.
(4170
PE
2, 4 6 (p<0.05) 6 8

(p>0.05) Metallized ~film

Aluminium  foil

(p<0.05)
( 4.44)
PE 2
Metallized film Aluminium foil
2
2
Metallized film Aluminium foil 2
2

2

Metallized film Aluminium  foil

PE Metallized film
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Aluminium  foil
laminated PE
Metallized film Aluminium foil
PE (
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