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Abstract

Effects of-oligosaccharides substituted.for sucrose on the sponge cake quality were investigated.
Fructooligosaccharide and isomaltooligosaccharide were used as oligosaccharides. Oligosaccharides
decreased batter specific gravity, and increased cake specific volume and expansion ratio, showing
that oligosaccharides had higher foaming ability and foam stability than sucrose. Oligosaccharides
darkened the crust and crumb color of cakes. Addition of oligosaccharides made cakes darker, softer,
more moist and more acceptable as perceived by panels. The acceptability was significantly correlated
with crust and crumb color, softness, moistness and flavor(p<0.01). The textural characteristics including
hardness, chewiness and gumminess of cakes were decreased by replacing sucrose with oligosaccharides.
The hardness, gumminess and chewiness among sensory characteristics were negatively correlated with
acceptability (p<0.05). Therefore, oligosaccharides should be a good alternative for sucrose in cake—
making because the sponge cake quality was greatly improved by partial repacement of sucrose with

oligosaccharides.
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Table 1. Types of a sponge cake

Types of a Sweetener replacement
sponge cake
S-C 100% sucrose
FO-C 60% sucrose+40% FO"
IMO-C 609 sucrose+40% IMO

1)Fructooligosacchan'de
2)Isomaltooligosaccharide
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Table 2. Specific gravity, specific volume, expansion
ratio, pH and moisture content of a sponge
cake and batter prepared with functional oligo~
saccharide replacing for sucrose

Types of a sponge cake

Variables S-C _ FOC IMOC
Specific gravity 046 045" 0.41°
Specific volumelce/g) 347° 3.76° 3.90°
Expansion ratio 1.60° 1.70° 162°
Moisture content(%) 29.3° 30.7° 339
pH 6.44° 7.20 737

YMeans with different letters within the same row are sig—
nificantly different(p<0.001).
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Fig. 1. Internal temperatures of a sponge cake prepared
with oligosaccharide replacing for sucrose.

Table 3. Color values of a sponge cake prepared with
functional oligosaccharide replacing for sucrose

Types of

a sponge LV 2 X AEY

cake

S-C 5045 11.11° 2020° 51.89°
Crust FO-C 3983° 12.16° 1672 6098°

IMO-C 33365 1164° 1348° 6642

S-C 79.14° -338" 2674 31.02°
Crumb  FO-C 7717°  -269° 2627° 31.82°

IMO-C  7520° -168° 2696° 3358

1)lightness, Dy redness, - greeness, R yellowness, - blue-

ness, Ptotal color difference
“Means with different letters within the same column are

significantly different(p<0.001).
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Table 4. Sensory characteristics of a sponge cake pre—
pared with functional oligosaccharide replacing
for sucrose

S-C FO-C  IMO-C
Uniformity of air cell  3.00"" 3.03° 263"
Crust color 1.43° 2.90° 410°
Crumb color 1.80° 263° 4.00°
Lightness 2.90° 2.87 3.07°
Softness 267° 287" 367
Moistness 277 2.90° 357
Elasticity 253° 333 317
Sweeteness 3.40° 287° 250°
Flavor 2.70° 3.30° 283
Acceptability 2.40° 3.07° 323"

YMeans with different letters within the same row are
significantly different(p<0.01).
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Table 5. Pearson correlation coefficients among sensory characteristics

Uniformity Crust Crumb
of air cell  color color

Lightness Softness Moistness Elasticity Sweeteness Flavor Acceptance

Uniformity 1.000

of air cell
Crust color -0.037 1.000
Crumb color 0.020 0.793"  1.000
Lightness 0.020 0.008 0.081 1.000
Softness -0.110 0.318" 0377 - —0.085
Moistness 0.179 0.027 0.09% -0.090
Elasticity -0.085 0.171 0.229 0.082
Sweeteness 0082  -0510" -0.437" 0.040
Flavor 0.202 0227 0.060 -0.033

Acceptability -0.077 0486 036" 0071

1.000
0.739"  1.000
0.136 0.060 1.000
-0077  -0.007 -0.021 1.000
0.069 0.031 0.042 -0.038 1.000
0360 03307 0.126 -0.191 0435 1000

*Significant at the 0.05 level.
**Significant at the 0.01 level.
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Table 6. Textural characteristics of a sponge cake pre—
pared with functional oligosaccharide replacing
for sucrose

S-C FO-C IMO-C
Hardness 4.149%Y 2651° 2.388°
Cohesiveness 0.586% 0574° 0573°
Elasticity 0.813" 0.827° 0.790
Gumminess 2.429° 1.540° 1.369°
Chewiness 1.978° 1.257° 1.107°

“Means with different letters within the same column are
significantly different(p<0.01).
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Table 7. Pearson correlation coefficients among sensory characteristics and textural characteristics

Uniformity Crust Crumb

Lightness Softness Moistness Elasticity Sweeteness Flavor Acceptability

of air cell color color

Hardness -0.119 -0563" -0.269 -0.140 -0.101 0.001 0.165 -0.004 -0.432™ -0.377"
Cohesiveness -0.212 -0.393" -0.338" -0.073 0.015 0.055 0.013 0046  -0.347 -0.279
Elasticity 0012 -0495" -0559" 0177 -0.327" ~-0.252 -0.026 0200 -0.250 -0.213
Gumminess  -0.135 -0550" -0292  -0.159 0.082 0.031 0.149 -0011  -0455"  -0.341
Chewiness -0.116 -0.596" -0.300™ -0.066 0.065 -0.009 0.165 0.071 -0.424™ -0.370"
*Significant at the 0.05 level.

**Significant at the 0.01 level.
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