! (
, 2521)
( , 2532)
3
(Batter Type Cake)
(Foam Type Cake)
(Chiffon Type Cake)
2
, 2532)
45-65
( , 2532)
9.1 0.42

1,250-2,500



2.1

- 4-5
( , 2532)
[
egg albumin
(Lee 1991)
batter (McWilliams, 1979)
87
, 2532)
(Aeration)
creaming  method
, 2527) liquid fat
P form
1 micrometer
p form
P' form

(Stauffer, 1993)

)



(Stauffer, 1993)

batter fat globules
fat globules
air bubbles (Bundy ,
1981)
: Stauffer, 1993
2. (Texture) (Stauffer, 1993)
gluten gluten
gliadin glutenin gluten
(22
gliadin -~ hydrogen bond  electrostatic bond gluten  hydrophobic bond
gluten (protein  platelet)( 22 )
hydrophillic hydrophobic center ( 22 )

electronic bond, hydrogen bond ~ Van der wall bond

gluten gluten



mi {2llht
1

2.2
 Stauffer, 1993
(Lubrication)

(Stauffer, 1993)

(Organoleptic Properties)

(Tenderization)

' niiniK-ji,
aomrnitjuHj

gluten

(Stauffer, 1993)

5



gluten protein hydration (Stauffer, 1993)
tenderizing effect

[

(McWilliams, 1979)

( , 2527)
( , 2521)
L (Butter) 80%
\
1J
2, (Hydrogenated Vegetable Oil) Vegetable shortening
Manoglyceride Diglyceride
High-ratio-shortening
Mano-diglyceride
100%
L1
16-18%
onoacylglycerol
(Rossell  Pritchard,1991)
9 keal.lg.

21



21

Product type Typical fat content (%) Approx.kcal./100g Approx.Yekcal from fat
Yeast-leavened hreads 1.0-3.0 250 3.6-10.8
Muffins 9-10 285 28-32
Cakes/Cupcakes 10-20 370 24-48
Danish pastry 23-25 425 49-53
Chocolate chip cookies 20-30 495 39-54
Y east-leavened doughnuts 25-30 420 54-64
Vetter,1993
1
3
( , 2530
(McWilliams, 1979)
30
( ) ( )
2
2 FDA
12 (
2532) NaHC03
ammonium  bicarbonate sodium  carbonate
ammonium bicarbonate
(Delcour , 1991)

leavening  agent
batted



(McWilliams, 1979)

( 25

hygroscopic affinity

(gluten network)

(McWilliams, 1979)

( | 253)

(McWilliams, 1979)

( | 2532)

2 ( | 253)



(emulsifier)
4 anionic, cationic, zwitterionic
nonionic
(Kissell Prentice, 1979)
15 [ icing,
cream fillings, whipped toppings 1-4 [
! hydrophilic-lipophilic balance (HLB)

hydrophilic-lipophilic balance ()

hydrophilic-
lipophilic balance (HLB)
polysorbate 60 Lmonoglyceride  sucrose ester

1.Polysorbate 60 Polyoxyethylene  (20) ~ sorbotan  monostearate
2.3 (Wenning McEwen, 1992) polysorbate 60
nonionic (Macrag, Robinson, Sadler, 1993) ethylene
oxide stearic acid  sorbital polysorbate 60
0.1-04 polysorbate
60
4 1
H --0-(C 2H4O"OH
*1(0C2HAX-0-C -H
H-C
H -G -0-(C 2H40)\R2
H—C—0—{C2H40)ZR3
H
2.3 Polysorhate 60
+ Artz ,1989
2.5ucrose ester 2.4 (Sugar Research Foundation Inc.,
1960) Sucrose ester nonionic (Macrae , 1993)

Sucrose ester fatty acid polyhydric  alcohol



10

(Becher,1957) Sucrose ester fatty acid
Sucrose Sucrose ester
fatty acid degree of esterification Sucrose
ester hydrophilic ~ lypophilic (Sugar Research Foundation Inc., 1960)
CH ORj
OH OH
24 Sucrose ester
Artz, 1989
3.Monoglyceride 2-15 glycerin
straight chain fatty acids C 8-22
monoglyceride Myverol18-06 monoglycerides
esterifying
degree of saturation (Johnson. 1983)
0
HfC-0 -i-C EHFCHj-CHf (CHDN-CH2-CH3
H-C-OH
Hj-C-OH
25 1(3) - monoglycerides.
: Henry, 199

2 ( | 253)



30

( | 2527)

4

(Creaming  Method)

(Blending Method)
High-Ratio-Cake

(Sugar-Water Method)

(Single-Stage Method)
1

20-30

25

112 213

180°¢C
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37-40°C
irregular shape  spherical droplet 40-80 C
gelatinization
sol gel
(Shepherd, 1976  Mizukoshi, 1980)
3,
( moisture content ) 10
(‘shelf life )  ( Ashurst, 1991 )
57 (Sacharow, 1980)
Rhizopus
nigricans ( , 2535)
sorbic acid, propionic acid (Bushill, 1968)
(Paine, 1983)
| (Fat Replacer)
(texturizing agent)
(" ounthfeel)
!
( , 2539)
(fat replacer) 3
1 (Carbohydrate-based fat replacer)
modified starch gum
(texture) (viscosity / consistency)

(Khan, 1993)



13

1.1, Polydextrose (Carole . Setser ~ Wendi L Racette, 1992)
glucose polymers sorbitol citric acid 89:10:1
polydextrose 4 (Pfizer, Inc; AE. Staley) type N (70% solution)

type k (powder)  type F (powder, Litesse®, Pfizer, Inc.) polydextrose

pH 2.5-35
(' outhfeel)
9 polydextrose 1 kealfg.
(42 Kig) sucrose  25% 11%
|
2.6 polydextrose.
 Craig , 1998
1.2. Starch Derivatives (Frye  Setser, 1993)
(starch derivative) altodextrins, dextrins modified
starches
* Maltodextrin [(c6H1D HrH20]
maltodextrins
D-glucose units 0.(1—4)
4 kcallg. gel ol
. maltodextrins ~ (3:1) 1 keallg D.E.(dextrose
equivalent) 20
1.3, Fiber (Frey  Setser, 1993)
fiber
fiber cellulose hemi-celluloses gums pectins beta glucans  lignins

fiber bulking property



Replacer

Corn starch

Potato maltodextrin

Tapioca dextrin

Tapioca

maltodextrin

Waxy com
maltodextrin

Blend of
hydrolyzed wheat,
potato, corn, and
tapioca starches

Frey

2.

2.2

Trade name
(Developer)

steller
(A.E.Staley)

Paselli SA2 (Avebe America
Inc.)

N-Qil8, Instant N-OilS
(National starch &
Chemical)

Instant N-OI'8 I
(National starch &
Chemical)

N-Litt B (National starch
& Chemical)

Colestra  (Reach
Associates)

Setser, 1993

Cone.
Used
(%Solids)

> 20

20-35

30-40

25-30

25

14

Special features

Acid hydrolyzed; forms microparticulate
gel; extends shelf life in laminated
pastries up to 2 weeks

Enzymatically hydrolyzed; used in dips
dressing, frozen desserts, and bakery
products.

Used for frozen desserts, salad
dressings

Used as gel in laminated doughs;
extends shelf life and replaces up to
100% shortening

(Protein-based fat replacer)

icroparticulated protein

0.1-3.0

(pasteurization temperature)

(creamy fluid)

sour cream

(globule)

yogurt cheese spread cream cheese
margarine spreads salad dressing  mayonnaise

2.3



2.3
Product

Milk-derived solid
Zein (corn protein)

Egg white and milk
protein

whey protein

- Setser

24
Product

Caprocaprylobehehin
Dialkyl
dihexadecylmalonate

Esterifed propoxylated
glycerol

Sucrose polyesters

Trialokoxytricarballylate  TATCA (Best Foods)

- Setser

Trade Name
(developer)
Dairylight
(Ault Foods)13)
Lita®
(Optra Ingredients)
Simplesse®
(NutraSweet)
Simplesse*'100
(NutraSweet)
Racette, 1992

Trade Name

(developer)
Caprenin (Proter &
Gamble)

DDM (Frito-Lay)
EPG (ARCO
Chemical)

Olestra (Procter &
Gamble)

Racette,1992

Special features

Used for frozen
desserts

Microspheres

Microparticles; used in
cold applications
Microparticles; can be
used for baking

15

Energy, k.
(keallg.)

6.3(15)

4.2-84(1-2)

«

(Fatty acid-based fat replacer)

DA |

24

Special features

Replaces cocoa hutter;
behenic  acid only
partially absorbed
Designed for high
temperature
applications

Used in high
temperature or cold
applications

For hot or cold
applications

Used in margarine and
mayonnaise type
products

caprenin

Energy, kg
(keallg.)
21(5)
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(fat replacer)
9 keall low-fat bakery
product 113
high or intermediate
moisture hakery fat replacer
(Vatter, 1991)

batter
: batter
Van Gijssel
Van der Steen ..1990 puff pastry, shortbread cake
(Van Gijssel ~ Van der Steen, 1990)
Bollinger ~ Freund .. 1992 maltodextrin
sponge cake 50%
(Khan, 1993) Yackel  Cox (1992)
hydrocolloid
hydrocolloid maltodextrin
DE 20-25% (Yackel  Cox, 1992)
..1992 Lawson Lin gum 0.01-0.04%
layer cake, muffin, devils food cake  cookies 100%
(Khan, 1993)
(2540) polydextrose ~ maltodextrin 4
shortening 50%  75% fructose sucrose
maltodextrin 50%
Response-Surface Methodology
L Response-Surface Methodology (RSM)

Multiple Regression Analysis
(First order model)
(Second order modelé (Polynomials)
3 Response surface plot
2 Contour plot

1L
12
13.



2
1 Contour plot
(Henika,1982; Mason, Gunst, ~ Hess,1989 )

2, RSM
21 (Independent variable)
(Response)
f
(' Henika,1982; Mason, Gunst,
Hess, 1989 )
2.2

RSM  Central composite design
RSM
2 5 13
( Henika, 1982; Mason, Gunst, ~ Hess, 1989)
2.3

Multiple regression

Y=BO+XBjXj+p BjXj2+r _t BiXjX1

Y X
B0

k |
IBiX 1t X]

XBjjX 2
i=i

17
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k k
L ABJEX X 2
1=1 I'=14]

(Linear effect)
(Interaction effect)
Contour plot
Contour plot
Contour plot
(Optimal paint) * o
STATGRAPHICS Version 5.0 Graphic Software System, Inc. USA
Henika, 1982 RSM
3 pH 56 -6.2 140 -160°C
0-2 % wettability
time
3
contour  plot
Henselman , 1974 RSM
20 % 12 %

3 3 15
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