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Rheological property was examined for butter sponge cake with different contents of butter
by using repeated compressing tests with a rheometer. Maximum compression stress decreased
exponentially with an increase of biting trial. Experimental equation y=AnCe5* for the relation
between the maximum value of stress () and biting trial (n) was derived by multiple regression
analysis. Parameters 4, B and C were elucidated to be overall hardness, to be rate of breakdown
(shortness) and to be resistance to breakdown (springiness), respectively.

The value of 4 was the minimum for the cake with butter of 80%,. The value of B increased
with an increasing butter content and that of C decreased with the content. The cake contain-
ing 80% of butter was judged to be the best organoleptically, and the cake seemed to have moderate
rate of breakdown and moderate resistance to breakdown.

It is concluded that rheological property of butter sponge cake can be explained successfully
by maximum compression stress value of biting trials.
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Fig. 1. Changes in maximum compressing stress of top (Q), center (@) and
bottom (A) of butter sponge cake with biting trials
Table 1. Parameters in y =AnCeB» obtained by statistical multiple regression analysis
Butter Compressing log. A Bx10- c R2* Fae
(%) point Be
0 Top 5. 64 0. 557 —0. 1425 0. 999 4,072
Center 4. 96 0. 222 —0.1108 1. 000 8,075
Bottom 5. 31 0. 265 —0. 1245 0. 997 1,274
40 Top 5.32 0. 750 —0. 1862 0. 996 975
Center 5.29 1. 063 —0. 1650 0. 999 2,563
Bottom 5 42 1. 083 —0. 2070 0.999 3,177
80 Top 5.18 0. 825 —0. 1828 1. 000 20, 801
Center 5.01 0.418 —0. 1621 0.999 5, 581
Bottom 5.18 1. 090 —0. 1856 0.999 3,871
120 Top 5.19 1. 641 —0. 2440 1. 000 9, 329
Center 5. 06 1. 447 —0. 2069 0.999 2,863
Bottom 5.39 1. 771 —0. 2581 0. 999 2, 706

* Coefficient of determination. ** Variance ratio.
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Fig. 2. Correlation between 4 x e8 of the experi-

mental equation and measured maximum
compressing stress
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Fig. 3. Relations between parameter values of top (O), center (@) and bottom (A) and

butter content
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Fig. 4. Relations between sensory values and log,4 for the cake containing butter 0 (O),

40 (@),80 (A) and 120 (A) %

Compressing point: center.
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Compressing point: center.
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Fig. 6. Relations between sensory values and C for the cake containing butter 0 (Q), 40 (@),
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Compressing point: center.
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