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Abstract

This study was performed to evaluate the quality characteristics of sponge cakes in which erythritol were
added in order to supply less calories. The sponge cakes were prepared with erythritol as replacement for sucrose
with different ratios from 0 to 50%. The specific gravities of the batter with erythritol were higher than those
of plain control batter and increased by substitution ratio. The cake volumes were also decreased by the
replacement of sugar to erythritol. The addition of erythritol decreased moisture contents of the products. The
crude ash and crude protein contents of the cakes were decreased by the substitution ratios. In texture analysis,
hardness, gumminess, and brittleness of sponge cake were increased as increasing erythritol were added, while
springiness was decreased. Cohesiveness showed no significant differences among the substitution ratios. In
the sensory evaluations, the cakes with erythritol revealed high overall eating quality, especially the cakes with
30% erythritol were preferred for taste, odor, texture, and overall acceptability. The results show that the
ingredients in sponge cakes were the most recommendable with the substitution ratio of 30% erythritol.
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Table 1. Formular for preparing sponge cakes with different
levels of erythritol

Ingredients (g) 0% 30% 50%
Egg 500 500 500
Flour 300 300 300
Sugar 300 210 150
Erythritol 0 129 214
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Fig. 1. Specific gravity of the batter with different levels of
erythritol. The different letters on the bar are significantly dif-
ferent at p<0.05.
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Fig. 2. pH of the batter with different levels of erythritol.
The different letters on the bar are significantly different at p<0.05.

Table 2. Weight and volume of the sponge cakes with dif-
ferent levels of erythritol

Erythritol Cake weight

Cake volume Specific volume

(%) (g) (mL) (mL/g)

0 261.0+£1.2"?  11665+27.9° 447+0.11°
30 264.0+1.8" 996.7+33.4" 3.78+0.13"
50 259.9+3.8" 897.0+47.2° 3.45+0.18°

4”A11 values are mean=*SD in triplicate.
The different letters within a column are significantly
different at p<0.05.
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Table 3. Proximate composition of the sponge cakes

(%, DMY)
Erythritol Moisture Crude Crude Crude
(%) ash protein fat

12.36+0.4%  4.12+0.4°
11.75+0.3" 4.16+0.1°
11.67+0.2° 3.83+0.1°

0 34.0+0.17* 0.75+0.1°
30 328+02"  0.66+0.1"
50 204+04°  0.66+0.1"

1)DM, dry matter.

?)All values are mean=+SD in triplicate.

YThe different letters within a column are significantly
different at p<0.05.
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Table 4. Color values of sponge cake with different levels
of erythritol

Erythritol (%) L a b
0 97.35+0.77"%  520+057" -4.40+1.86
30 98.78+ 1.40° 490+0.14° -358+1.05"
50 98.46+1.18" 190+1.01"  7.35+3.14%

YAll values are mean+SD in triplicate.
YThe different letters within a column are significantly
different at p<0.05.
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Table 5. Textural characteristics of sponge cakes with different levels of erythritol

Erythritol (%) Hardness (g/cm®) Springiness (%)

Cohesiveness (%)

Gumminess (g) Brittleness (g)

0 76.6+9.6"? 91.2+0.7°
30 955+5.0° 90.5+0.6°
50 124.6+10.5° 83.6+0.7°

78.6+0.7" 439.6+56.8° 400.6+51.4°
79.7+£0.9° 548.7+32.6" 496.8+30.7°
76.8+1.3° 708.0+62.2° 627.5+55.2°

PAll values are mean=SD (n=10).

YThe different letters within a column are significantly different at p<0.05.
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Fig. 3. Sensory evaluation of sponge cakes with different
levels of erythritol.
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Fig. 4. Correlation of texture characteristics with the per-
centage of erythritol.
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Table 6. Regression analysis result for the texture charac-
teristic by the percentage of erythritol

Factor Regression P-value R-sg (%)
Hardness Y=173.6+0.956X" 0.000 81.7
Springiness Y=91.4—-0.0490X 0.000 66.4
Cohesiveness  Y=79.1—0.0311X 0.017 19.2
Gumminess Y =424+5.35X 0.000 79.2
Brittleness Y =388+4.53X 0.000 80.5

Ux: percentage of erythritol (%), Y: springness, cohesiveness,
gumminess, brittleness, hardness.
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