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Effect of Sugar Content on the Texture of Butter Sponge Cake
Setsue KawasoME and Yoshimasa YAMANO*

Kagawa-ken Meizen Junior College, Takamatsu 760
* Faculty of Agriculture, Kagawa University, Miki-cho, Kagawa 761-07

Effect of sugar content (10, 30, 40, 50, 60 and 809, of sugar to egg) on the texture of butter sponge
cake (egg 200 g, flour 100 g, butter 80 g and baking powder 0.5 g) was studied by biting test using
a rheometer and sensory evaluation. Color of cakes was observed by a Munsell book of color.

The specific gravity of batter decreased with increasing sugar content and specific volume of cake
increased with increasing sugar content. All of hardness, gumminess and chewiness decreased
remarkably with sugar from 10 to 40% and decreased slightly with sugar over 40%,. Cohesive-
ness and springiness decreased slightly with increasing sugar content. Addition of sugar from
40 to 60% was found to give better color to both surface and crumb of cake.

Cake of 50% sugar was preferred to cakes of 30, 40 and 609% sugar. Sensory value of hard-
ness well correlated with hardness value determined by a rheometer. Significant difference was
obtained in five sensory scores (graininess, sweetness, hardness, mouthfeel, total acceptance) be-
tween the samples of 30 and 509, of sugar. Hardness value increased and springiness value de-
creased during storage of 3 days. The flavor of cake containing 10 and 309, sugar changed in
the only 2 days storage, but the flavor of that containing 80%, of sugar did not change for 9 days
storage.

From these results, it is concluded that the best quality is obtained by adding 509, of sugar to

the butter sponge cake.
(Received April 5, 1990)

Ax —AHRY T —3, sugar content B4R, cake volume
b —F Dfa, sensory evaluation ‘FHEZE.
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Table 1. Formulation of butter sponge cake
Sugar content
(Egg base) Egg Flour* Butter
— (g) (g) (8)
(%) (g)
10 20
30 60
40 80
2 80
50 100 00 100
60 120
80 160

* Baking powder (0.5 g) was added.
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Effect of sugar content on specific gravity of

batter

E: egg, S: sugar, F: flour, B: butter. O: E+S,@®: E+S
+F, A: E4+S+F+B.

Fig. 1.
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Fig. 2. Effect of sugar content on specific volume of
cake
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Fig. 3. Effect of sugar content on hardness (Q), gum-
miness (@), and chewiness (A)
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Fig. 4. Effect of sugar content on cohesiveness (O)
and springiness (@)
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Fig. 5. Relations between hardness (O) and specific

volume, between gumminess (@) and specific
volume, and between chewiness (A) and spe-
cific volume
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Fig. 6. Relations between cohesiveness (Q) and specific volume, and between springiness (@)

and specific volume.
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Table 2. Color of butter sponge cakes observed by
a Munsell book of color
Color
S(u%r Surface Crumb
H V/C H VviC
10 25Y 8/8 25Y 9/5
30 7.5 YR 7/10 25Y 9/6
40 5 YR 6/8 25Y 9/6
50 5 YR 6/6 25Y 9/7
60 5 YR 5/9 25Y 9/7
80 5 YR 5/8 25Y 9/7

H, hue; V, value; C, chroma.
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Fig. 7. Sensory evaluation by quality judgement scale

A: graininess, B: flavor, C: sweetness, D : hardness, E: mouthfeel, F: total acceptance.
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Table 3. Result of t-test for sensory evaluation (between the pair of sugar content)

Pair of sugar

content (%) Graininess Flavor Sweetness Hardness Mouthfeel Total acceptance
30/40 — — — — — —
30/50 *k — *% *k * %
30/60 *k — *% *x — —
40/50 * — — *% —_ —
40/60 *x — ** *k — —_
50/60 * — *% *% —_ —_

The analysis was made between sensory values for the various pairs of butter sponge cake. * Significant at p=95
%. ** Significant at p=999%,.

Table 4. Correlations between sensory values and texture values

Parameters Graininess Flavor Sweetness Hardness Mouthfeel Total acceptance
Hardness 0. 884 —0. 668 —0. 900 0. 826 —0.787 —0.80!1
Gumminess 0. 903 —0.629 —0.915 0. 845 —0.772 —0.796
Chewiness 0. 887 —0.630 —0. 900 0. 826 —0.793 -0.814
Cohesiveness 0. 897 -0. 527 —0.902 0.831 —0.785 —0.826
Springiness 0. 991** -0. 567 —0. 994** 0. 967* —0. 546 -0. 593

* Significant at p=95%. ** Significant at p=99%.
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Fig. 8. Changes in hardness and springiness during storage of 1 (O) and 3 (@) day
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Fig. 9. Change in flavor of cake during storage at
29+3°C
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