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Properties of Cakes of Different Starch Content
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Effects of five levels of substitution (0, 30, 50, 70, 100 % ) of wheat starch or corn starch for wheat
flour on the properties of the sponge cakes and batters were investigated.

The results were as follows: 1) Increase in starch ratio caused the decrease of batter viscosity and
the increase of cake layer expansion during baking. While, replacement to corn starch induced greater
shrinkage after maximum expansion according to increase of starch ratio, and consequently, there
were no differences in their cake volume (cm?/g). 2) Deformation including brittleness and recovery
from deformation of cake layers by repeated compressing test increased as the increase of starch ratio.
Tendency appeared more clearly for corn starch-substituted .cakes. 3) Differential Scanning
Calorimetry (DSC) data showed that the transition peak of cake batters containing 100 % flour or
starches appeared at the 30°C higher position than those of flour or starches measured with enough
water. 4) The DSC data for batters substituting 30 to 70% corn starch showed two transition peaks at
about 90 and 100°C corresponding to gelatinization peaks of wheat starch and corn starch, respectively.
5) Existence of ungelatinized starch in defatted 50%, 70% and 100 % corn starch-substituted cakes
was showed by small transition peaks at about 80T in the DSC thermogram of each sample.

These data indicated that shrinkage during baking and brittleness of ¢ake layer for the corn starch
substituted cakes caused by insufficient gelatinization of corn starch in the layers.
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Fig. 6. Parameter values of C as a function of levels
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A, wheat flour; @, corn starch; O, wheat starch.
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Fig. 7. DSC thermograms for ingredients of cake

batter

WF: wheat flour-water ratio was 1 : 2; WF +sucrose: wheat
flour-sucrose-water ratio was 0.89 : 1.05 : 1; egg: mixture of
egg white, yolk and water (the ratio=9 : 5 : 2); egg +
sucrose: egg-sucrose ratio was 1 : 0.82; WF + egg: wheat
flour-egg ratio was 0.69 : 1; batter: wheat flour-egg-sucrose
ratio was 0.69 : 1 : 0.82. The heating rate was 1°C /min.

Table 1. Peak temperatures (7,) and enthalpies (4 H)
of wheat flour, starches and batters

Samples T, (T) AH (J/g)*
Wheat flour (WF) 60.9 10.0
Wheat starch (WS) 59.5 11.0
Corn starch (CS) 69.1 14.8
WF batter 89.8 13.3
WS batter 89.9 14.7
CS batter 98.1 19.5

Data are the average of three determinations. * Based on
dry weight of flour or starch.
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Fig. 8. DSC thermograms for cake batters with 100%
wheat flour (WF 100%), and with corn starch
substituted for wheat flour at the levels of 30
% (CS30%), 50% (CS50%), 70% (CS70%),
and 100% (CS 100 %)

The heating rate was 1°C/min.
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Table 2. Peak temperatures (7},) of cake batters with
various levels of starch substitution for

wheat flour
P tage of
Starch ercextl g'e ° Ty (C)
substitution

Wheat starch 0% 89.8

30% 89.7

50% 90.5

70% 89.5

- 100% 89.9

Corn starch 0% 89.8
30% 90.5 101.7
50% 90.6 101.1
70% 90.3 99.2

100% 98.1

Data are the average of three determinations.
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Fig. 9. DSC thermograms for defatted cake layers
with 100 % wheat flour (WF100%), and with
corn starch substituted for wheat flour at the
levels of 30% (CS 30 %), 50% (CS 50 %), 70%
(CS70%), and 100% (CS 100 %)

The heating rate was 1°C/min.
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