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f Gullus domesticus 1 60

6 3 1 (Li-Chan etal., 1995)

(Watkins, 1995)

211
(2529)
3 ( 21)
?
E
21
' (2529)
2111
95 2

(spongy layer) (mammillary layer)



2112 (egg white  albumen)
63 4
(outer liquid layer)

232
(mucin fiber)
(dense albumen)
57.3
(semisolid fiber)
10
(inner liquid layer)
16.8
(chalaziferous) 21.0
(chalazae)
choacal infundibular

chalaza



2.1.13 (yolk vitellus)

215
2.1.2 ,
1 50-63
2.1 (Li-Chan et al., 1995; lbrahim, 1997)
(essential unsaturated fatty acids)
(Watkins, 1995)
2.2
2.1 ,
( )
72.8-75.6  12.8-13.4 105-11.8 0.3-1.0 0.8-1.0
87.87-89.37  9.7-10.6 0.03 0.4-0.9 0.5-0.6
45.8-51.2 15.7-16.6 31.8-35.5 0.2-1.0 11

Li-Chan (1995)



2.2
(100 )
( ) 152 50 377
() 12 10.2 16.1
()
() 3.67 - 11.42
() 4.50 1457
() 132 . 4.20
() 0.425 128
( ) 53 10 148
( ) 202 22 599
( ) 135 150 100
( ) 197 0.14 6.0
(V) 480 . 1527
() 50 - 161
( ) 16 5.1
12 0.88 , 2.83
( ) 20 6.8 49.1
( ) 430 1.2 1400
( ) 0.09 0.011 0.28
( ) 0.119 0.021 0.334
( ) 0.082 0.092 0.061
Watkins (1995)
2.2 1
2
egg white  albumen
(gelation)
( , 2529)

(Li-Chan étal., 1995)



2.2.1 1
1
40
(ovalbumin) 54
(ovotransferrin) (ovomucoid) 12 11

(Ibrahim, 1997)
jon exchange

23( - an
etal-, 1995)
2.3
ol T
(kDa) (C)
ol 45 45 84.0
4
121361 76-80 61.0
il 41 28 9.0
35 4550 55-8.3x 103 ND
34 107 143 5.0
40 48-55 35 ND
005 100 68.3 ND
« /I lsoelectric point
12
ND (not detected)
Li-Chan (1995)  Mine (1995)
2.2.1.1
(phosphoglycoprotein)
3 A | 2



45 (Mine, 1995)

(dénaturation temperature) 84.0
(s-ovalbumin  stable-ovalbumin)

92.5
( -Chan et al,
1995; Mine, 1995)
2.2.1.2
(conalbumin) 12
(glycoprotein)
16 p 6.1 686
15 (Mine, 1995)
61
(chelating agent) 2
1 (Li-Chan et al., 1995)
22.1.3
il
25
28 pi
4.1 9
(Mine, 1995)
(Li-Chan et al., 1995)
2214 (ovomucin)
4
5,500-8,300



(p-ovomucin) (a-ovomucin)
60 15
; pH 1.2-10.4
pH pi (pi=10)

( -Chan étal., 1995)

2.2.15 (lysozyme)
1 copeptide  Al-acetylmuramoylhydrolase
(EC 3.2.L17)
(proteoglycan) P(1-*4) linkages
N-acetylglucosamine ~ N-acetylmuraminic acid 143
pi 10.7 129 4
(Mine, 1995) pH
pH I
70-75 (Li-Chan étal., 1995; Mine, 1995)
2.2.16 (avidin)
! 128 68.3
pi 10.0 1
85
1 4
100
100
(Li-Chan et al., 1995)
2.2.1.7 (ovoglobulin)
4 3
G,62 G3 G G2 G3
Sodium dodecyl-polyacrylamide gel electrophoresis (SDS-PAGE)
G2 G3 p 55 438

(Li-Chan étal., 1995; Mine, 1995)



2.2.2
2221

o 76:8.5

( 2529; Li-Chan et al., 1995)

pH
pH

(hydrophabic group)

-1 (Li-Chan étal., 1995; lbrahim, 1997)
22.2.2

(shear rate) (Li-Chari et al., 1995)

Tung (1970)

narrow-gapped rotational viscometer

§.1-147 1 2
shear thinning

( , 2529; Li-Chan étal., 1995)
2.2.2.3 (surface activity)
surface active

(Damodaran, 1997)
1 surface active

32

72 dynesfcm 25 (Li-Chan et al., 1995) Antipova



(1999) 0001% (Wh)  pH 70

55 dynes/cm 20

2.3 ettt

(Damodaran, 1996)

231

(Damodaran, 1997)

(collapse)
(Yang and Baldwin, 1995)
2.3.11

(loop) (tal) 2.2)
(hydrophilic group)
N-terminal ~ C-terminal

(Yang and Baldwin, 1995)

10

“over beating”

(lamellae)

(Damodaran, 199; Zayas, 1997)

(train)



91MA

mueN D rl\
m 1 ny
. N "
N ¥
1
2.2
Wong (1989)
2.3.12
(foam ability ~ foam capacity) foaming power (FP)
foam expansion (FE) (1)
foam expansion = X (1)
Phillips (1987)
Y%overrun (2)
(Zayas, 1997)
Sooverrun = ( - ) X 100 e (2)

(foam stability)



(drainage)
(Lomakina and Mikova, 2006)
2.3.1.3

surface active

(protein-protein interaction)

(Patino et al., 1995) Lua  Dickinson (2005)

1 50,60, 70 82°Brix
6% ( ) )
%overrun
50°Brix ~ Y%overrun
530% 70°Brix
%overrun 310% 82°Brix
%overrun 50%
, 60°Brix
42
1
(2008)
5%( )

10 15% (wiv)



drainage 12
drainage 28
(counter ion)
(electrostatic repulsion) 1
Raikos (2007a) '
60 2 0.12%:0%,
09%:0.12%  0.6%:0.6% ( /) 10
%overrun
0.12% (/) %overrun 1000%
, 0.6%:0.6% ( /) %overrun 600%
0.12% ( /) Y%0verrun 500%
0.12%( /)
90 0.12% ( /)
0.6%:0.6% ( /) Bn 10

50

pH (Li-Chan et al., 1995)
Alieoni  Antunes (2004)

whey protein concentrate (WPC) 10% (wiv)
WPC 28 pH
pH 793 944



14

1815%  81.46%

drainage 1.08  9.96
, WPC WPC
28 pH
WPC
Silversides ~ Budgell (2004)
pH 5
10 pH
80
2 10
pH
pH
! /1
(aggregate) hydrophobic  interaction
(Damodaran, 1996) surface active
!
drainage lbanogiou  Ercelebi
(2007)
0.05% ( I) 65, 70,75 80
2 5
35 250
10

48



15

65, 70,75 80
40
7 350
70 65
320 300
250
2.3.2
(Damodaran, 1996)
“gelation” (Yang and Balawin,
1995) (attractive
hydrophobic interaction) (repulsive electrostatic interaction)
(Syneresis)
(Damodaran, 199; Zayas, 1997)
2321
2.3
1
hydrophobic interaction  electrostatic attraction (3-sheet

like
sulfhydryl-disulfide



Native Protein

2.3
: Mine (19%)

Heat

Unfolding

l Heat

Protein-protein interactions

(Intermolecular R-sheet like)

Hydrophobic interaction

Time

A

Gel point

(Mine, 1995; Zayas, 1997)

Partial —_—

Primary gel network

Hydrophobic interaction

Intermolecular disulfide crosslinks

Cooling

2322

(gelation temperature)

Differential scanning calorimetry (DSC)

Hsieh

, (thermogram)

(1993)

16

Protein Denatured

(unfolding)

e

Equilibrium

matrix

(Matsumura and Mori, 1996)



17

(fheological properties) rheometer
(elastic modulus, G*)

texture profile analysis (TPA)

TPA
2
(Rosenthal, 1999) Fernandez-Lopez (2006)
(cellulose
casing) 31 80
80 40
TPA
(hardness) (cohesiveness)
(Springiness) (Qumminess) (adhesiveness)
(chewiness)
(p<0.05)
: (p<0.05)
2.32.3
hydrophobic interaction (conformation)

(Antipova and Semenova, 1995; Semenova
et al., 2002 Christ (2005)



15% ( M)

40% (wiv)

20% (i)

(2000)

40% (wiv)

Raikos (2007h)

10,20,40  60% (/)

DSC

686  86.8
62.7 80.4

5.1 76.8
Kulmyrzaev
10% (wiv)
85.5
76.2



H8  3%:3%  0%6%( /)

6% ( Iv)
7197
74.27
6% (/) 9.29 ,
13.14
pi (Damodaran, 199) Handa
(1998) pH pH
3 5 3579 1
(vinylidene chloride casing) 3
20 : 80
40
pH 3 i (rigidity) 041  0.36 kN/cm
pH5 7 0.28
0.27 kNicm
pi 4546  6.1-6.6 pH pi
pH5 7
pH pi

degree of dénaturation



20

(Damodaran, 1996) Goldsmith ~ Toledo (1985) '

nuclear magnetic resonance

(NMR) 10% ( Iy 60, 65, 70, 75, 80
90 05 120
NMR
60 1 60

65

T, ip<0.001)

Plancken (2005)
10% (ulv) 50-85 20
10
2.3.3 !

(oil-in-water, (] )

(water-in-oil, W/0)

Zayas, 1997)

(Damodaran, 1997,



2331

steric stabilization

(non-polar)

J Tll A TMTM TM*

ic W Hinft,

(24

, 2542, Damodaran, 1997)

24

Parker (1987)

NALSINANAIAYT N

A
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2.3.3.2 ?
? emulsion capacity
(EC)
emulsion stability (ES) (3)
(Damodaran, 1996)
ES = ? x 100 e (3)
<
Pearce  Kinsella (1978)
? emulsifying activity index (EAI)
@
500
emulsion stability index (ESI) (5)
EAI ( 2g) 4 - (4)
I
X( )= 2303 XAjuXF
~500 500
F

light path length ()



23

B ) T XAt (5
Ax
At = ()

At

2333

( | 2549)

(Coffey et al., 1995
Nussinorith, 1997)

(coalesce) (Herma et al., 2001)
Drakos  Kiosseoglou (2006)
pH 38 xanthan gum 0.05, 0.1,0.2
0.4% ( I) xanthan gum
" xanthan gum 0.4 % (wiv) 40 Pa.s
xanthan gum 10 Pas
xanthan gum 0.4% (whv)
1000 xanthan gum
5
100
35 xanthan gum

xanthan gum

Jirapeangtong (2008)
(carboxymethylcellulose, CMC)
10% (wiv) ~ Montanox 60 0.8% (whv) CMC

06,08 1% (wh) CMC



24

3 cMC

1% ( ) 81.16
CMC 08  0.6% (wh) 56.33
52,17 CMC
CMC 1% (wiv) 4.10 Pas CMC
0.8 % (wi) 3.86 Pas

(anionic hydrocolloids)

pH ° p

electrostatic interaction (Dickinson, 1995; Tolstoguzov, 1997)

Koupantsis ~ Kiosseoglou (2009) pH
WPC CMC 2%( 1) pH 3.85 68
50 pH 6.8
50
pH 5
10 pH 3.8
50
pH 3.8 pH pi (pl=5)
CMC

electrostatic interaction
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