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51.1 Sucrose ester

Sucrose ester 3 1.2, 3%
( 4.1) Sucrose ester

Volume index (p < 0.05)
Symmetry index  Uniformity index (p > 0.05)

Sucrose ester batter
batter (Kim  Walkers, 1992) 1 :
(aqueous phase)
(interfacial tension)(Bath , 1992)
batter (Miller  Setser, 1982)
Sucrose ester batter
(air bubbles) batter
battem (Kim  Walkers, 1992)
Sucrose ester (air cells)

(Lee, Hosency ~ Varriano-Marston, 1982)
batter
(leavening agent)
(Baker, Davis Gordon,
1990)

(Miller  Setser, 1982)

Sucrose ester

batter (Kim  Walkers, 1992)
Volume index (Bath ,
1992)  Volume index
Sucrose ester Volume index

Sucrose ester
(p < 0.05)
4-5%
10-12% ( , 2538)
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Symmetry - index (Bath ,
1992) (cake surface) (peaked cake)
(collapsed center) (Cloke, Davis ~ Gordon, 1984)
Sucrose ester Symmetry index (p < 0.05)

Symmetry index

Symmetry index (peaked cake)
Uniformity index Uniformity index
(Cloke, Davis
Gordon, 1984) (Bath ,
1992)
(Cloke, Davis ~ Gordon, 1984) Sucrose ester
Uniformity index (p < 0.05) Uniformity index
(shrinkage) (Miller  Setser, 1982)
( 4.2) sucrose
ester
(P<0.05)
(grain) Sucrose  ester
(P < 0.05) Sucrose ester

(open) (Miller  Setser, 1982)

Sucrose ester

(h < 0.05)
Sucrose ester (texture
improver” (Machida, Yoshikoshi ~ Miura, 1993)
Sucrose ester
(P < 0.05) batter
(Machida, Yoshikoshi
Miura, 1993)
Sucrose ester
(P < 0.05) Sucrose ester

(P>0.05)



1%
Sucrose ester 2 3%
Sucrose ester

Sucrose ester 1%
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Sucrose ester

Sucrose ester 1%

Sucrose ester ! 2 3%
Machida (1993)
Sucrose ester 1-2%
5.1.2 Monoglyceride ?
Monoglyceride 3 L2, 3%
( 4.3) Monoglyceride
Volume index (p < 0.05)
Symmetry index  Uniformity index (p > 0.05)
Monoglyceride batter
Volume
index 511
Monoglyceride
Symmetry index Uniformity index (p > 0.05)
5.11
( 4.4) Monoglyceride
(P<0.05
Manoglyceride
(P < 0.05)
5.11
Monoglyceride
(P>0.05) 5.11
Monoglyceride
1%
Monoglyceride 2%
1 2 %
Monoglyceride 3%
Manoglyceride 1%
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Monoglyceride
Monaglyceride 1%
513 Polysorbate 60
Polysorbate 60 3 12, 3%
( 4.5) Polysorbate 60

Volume index (p < 0.05)
Symmetry index  Uniformity index (p > 0.05)
Polysorbate 60 batter
Volume index
511
Polysorbate 60
Symmetry index  Uniformity index (p < 0.05)

511
’ ( 4.6) Polysorbate 60
(P<0.05
Polysorbate 60
(grain)
(p < 0.05)
511
Polysorhate 60
(P> 0.05) 5.11
Polysorbate 60
1%
Polysorbate 60 2 3%
Polysorbate 60 1%
Polysorbate 60 200 Polysorhate
60

Polysorbate 60 1%
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411 412
Sucrose ester, Monoglycerie

5.5
Sucrose ester, Monoglyceride,

Volume index (p < 0.05)
index (p > 0.05)

Sucrose ester 1%

Monoglyceride  Polysorbate 60

batter
Sucrose ester
batter

Volume index
batter
(Kim  Walker, 1992)

]
Gordon,1990)

(Kim

Polysorhate 60 1%

Sucrose ester 1%

Polysorhate 60

6/

413 Y

1%

Polysorhate 60 1%
Symmetry index  Uniformity
Volume index
Sucrose ester 1%
Kim  Walker (1992)
(non-collapse)
5%
(Baker, Davis,

batter
Walker, 1992)
Sucrose ester 1%
Manoglyceride
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5.3
53.1 Polydextrose
Polydextrose 5 20, 40, 60, 80
100%
( 49 PolydextroseSw
Symmetry index Uniformity index
Volume index ( Lb (L b hardness (p < 0.05)
(P>0.05)
Polydextrose batter
creaming
(3 (Stauffer, 1993)
Polydextrose (Bath , 1992)
Polydextrose
Polydextrose (powdered form)
(Pong , 1991) batter
batter
(Ang , 1989; Powrie  Tung, 1983)
batter

(Frye Setser, 1991)
(Vetter, 1993)

! Polydextrosel
batter (Matz, 1960)
(Bath . 1992) batter
batter batter
Bath (1992)
(Frye

Setser, 1991) (flat-profile cakes)(Bath ,
1992) Polydextrose bulking agent
(Pong , 1991)

, , , Polydextrosel

(Pong , 1991)
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Volume index (Bath , 1992)
Volume index !
Polydextrose Volume index
Polydextrose
(P <0.05) 4-5%

10-12% ( , 2538)

Symmetry index (Bath , 1992)

Polydextrose Symmetry index

Polydextrose 100%

hatter

Uniformity index

Gordon, 1984)
Uniformity index

Polydextrose
Polydextrose
() (L)
()

Hardness

hygroscopic ~ Polydextrose
(Vetter, 1993)
Polydextrose
(P < 0.05)

(Vetter, 1993)

Symmetry index

(flat surface)
(Bath , 199)

(Cloke, Devis  Gordon, 1984)
(Bath , 1992)
(Cloke, Devis
Polydextrose
()
() ()
Polydextrose
0 ()
0
Polydextrose

Polydextrose 11

(410

PolydextroséluiB



( , 2532)
Polydextrose
Polydextrose
L Polydextrc?
Polydextrose batter

(Camire, 1997)

Polydextrose
, 1991)
(Frye  Setser, 1991)

(Pong

Polydextrose
Frye
mouth drying
Polydextrose
(1991)

(breakdown)
Pong

Polydextrose
60%
(flat profiles)

Setser 1991

10

(carrier)na

(Bath 1992)

batters

(open grain)

Polydextrc”
(mouth feel)
(' outh drying)
Polydextrose
(bitterness®
Polydextrosel

Polydextrose 65%
Polydextrose
60%
(51.78+4.16 ')
60%



Maltodextrin

Neville  Setser
Polydextrose 62.5%
(gummy) (bitterness)
532 Maltodextrin
( 4.11)

(L (Lo
Uniformity index (p > 0.05)
Maltodextrin!

index  hardnessa
Maltodextrin
(n <0.05)
Maltodextrin!

Maltodextrin

Maltodextrin

531

60% Maltodextrin
(52.66+3.58)

(flat profiles)
Maltodextrin
!

60% Maltodextrin

1

60% , Polydextrose

1986
Polydextrose

5 20, 40, 60, 80 100%
Maltodextrin
Symmetry index, Volume index

hardness (p < 0.05)

batter
Volume index Symmetry
531
Uniformity index
U (b)
() (b)
531
( 4.12)
(P < 0.05)
60%
60%



[
533 N-lite @®,

Nt B® 5 20,40, 60, 80 100%
( 4.13) N-lite B®
Symmetry index, Uniformity index,

(L ( Lo hardness (p < 0.05)
Volume index (p > 0.05)

N-lite B® batter
531
N-lite B®
N-lite B® (powdered form)
(Pong , 1991) batter
batter
(Frye  Setser, 1991) N-litt B®  hydrophilic (available”
N-lite B® N-lite B®

Derby (1975)  Flosency (1977)
starch gelatinization

N-lite B®
Symmetry index Uniformity index N-lite B®
Volume index (p < 0.05)
531
(b) (b)
N-lite B® (W
(b) 531
( 4.14) N-lite B®
(P < 0.05)
N-lite B®
531

60% N-lite B®
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(50.94+8.93 ) 60%
N-lite B° 60%
(flat profiles)
N-lite B®
60% N-lite B®
5.4
431 432 433
Polydextrose Maltodextrin ~ N-lite B® 60%

! symmetry index

5.5
Polydextrose ~ Maltodextrin N-litt B
Volume index
(L ( Lb hardness (p < 0.05)
Symmetry index Uniformity index (p > 0.05) Maltodextrin
N-lite B® 60%
! (P>005 Polydextrose
Polydextrose Maltodextrin
N-lite B®
(P < 0.0 Polydextrose Maltodextrin ~ N-lite B®  60%
Poiydextrose
Maltodextrin 60%
Maltodextrin 60 % Poiydextrose
60 %

Maltodextrin 60 %

(Kim  Walker, 1992) Maltodextrin
Maltodextrin
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(Miller  Setser, 1982)

55
Response surface methodology
crose ester Maltodextrin
3.2 volume index  symmetry
index uniformity index
( 35-40) (960-
980 ¢m3) volume index (140-160 mm.) symmetry index (7-9 mm.)
3 Contour plot
volume index symmetry index
4.5
volume index  symmetry index
Contour plot ( 4.5)
Contour plot
1 sucrose ester 0.4% maltodextrin
48%
2. sucrose ester 0.4% maltodextrin
53%
3, sucrose ester 1.5% maltodextrin
52%
4, sucrose ester 1.5% maltodextrin
57%
4 volume index
symmetry index 4
1
5.6
3 L2 4
3 5.6 3

Sucrose ester 1.5 % Maltodextrin 52 %
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5.6 High Concentrate

1-7 1 1
High Concentrate
(n < 0.05) High Concentrated
High Concentrate
0.25 %

( flavor perception )
precursor ( carrier )
lipophilic flavor ( Schirle-Keller , 1994) ( Bath
;1992 )
flavor-ingredient  interaction
(Plug  Haring, 1993 )

High
concentrate
High concentrate
chemical interaction  flavor molecule
(hinding characteristic )
( Schirle-Keller , 1992 )
(flavor carrier)
5.7
14.31%
15.17%
Scanning  Electron  Microscope (SEM)
(starch  granule) ( elling)) ! '
Maltodextrin ~ water-holding capacity 05 iy Maltodextrin
Maltodextrin availability wheat

starch granule (Pomeranz, 1994)
Maltodextrin
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5.8
polypropylene 100 (25-28° C) 4°¢
7
Hardness
Hardness
X% 1 (free water)
( ,
2538) A* 0.74
T )
Hardness
Hardness
)
(25-28° C) 3 4°c 6
polypropylene 0.02
(WVTR) 8-10 g / 224° C ,90% RH (25-28° C) 2
4°c 5

sorbic acid
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