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Characteristics of low calorie layer cake by adding different levels of polydextrose

Eun-Seung Song, Sang-Jin Kim and Myung-Hwa Kang
Dept. of Food and Nutrition, Hoseo University

Abstract

This study was conducted to investigate the effect of rheological and sensory characteristics of the low-calorie
layer cake made by adding different levels of polydextrose as a fat substitute for shortening. As the substitution
level of polydextrose increased, the specific gravity of the cake batter increased and the viscosity decreased. The
microstructures of cake crumb observed by a scanning electron microscope showed the decreased number and size of
air cells and fat particles by increasing fat substitution level. The texture profile analysis using rheometer showed
significant differences among the samples according to the levels of polydextrose for shortening. The hardness,
gumminess, cohesiveness and chewiness of the cake declined gradually by increasing polydextrose level, while the
springiness increased. There were no significant differences in resilience. Among various sensory properties, the
appearance, flavor, crumb texture and overall acceptance of the layer cake decreased by increasing polydextrose

level, although the taste score increased by adding 25% of

polydextrose for shortening. Taking these results

together, adding 25% polydextrose for shortening suggested to be a good substitution level for the low-calorie layer

cake.
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Formula for yellow layer cake

Substitution level(%)

Ingredients 0 25 35 45 55
Flour 100.0 1000 1000 100.0 100.0
Sugar 1250 1250 1250 1250 1250
Whole Egg 50.0 50.0 50.0 50.0 50.0
Shortening 45.0 3375 2925 2475 2025
Polydextrose 0.0 11.25 1575 2025 24.75
Salt 2.5 2.5 2.5 25 2.5
Baking Powder 5.6 5.6 5.6 5.6 5.6
Water 95.0 95.0 95.0 95.0 95.0
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Operating conditions of the texture analyser

Parameters Operating conditions
Load cell 5.0(kg)
Pre-test speed 5.0mn/s
Test speed 1.0mm/s
Post-test speed 5.0mm/s
Distance 15.0mn/s
Trigger force 20g
Trigger type auto
Force grams
Distance millimeters
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Table 1. Specific gravity and viscosity of cake batters substituted by different level of polydextrose for shortening

(Mean=+S.D.)
Substitution level (%)
Parameters 0 25 35 45 55
Specific gravity 0.958 -0.017>" 0.944+0.014° 0.952+0.016° 0.961+0.019° 0.986+0.022°
Viscosity 43071 £4686" 34857 £ 6688 29757+ 10079 20443 + 8373 13471+ 5415¢

“Means with same superscript letters within a row are not significantly different at @ =0.05 level as determined b
p p 8l Y Y

Duncan’s multiple range test.
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Fig. 1. Scanning electron micrographs of cake crumbs
substituted by different level of polydextrose for shortening
: Control

: 25% substituted by polydextrose for shortening

: 35% substituted by polydextrose for shortening

: 45% substituted by polydextrose for shortening

1 55% substituted by polydextrose for shortening
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Fig. 2. Vertical sections of cakes substituted by different
level of polydextrose for shortening

: Control

: 25% substituted by polydextrose for shortening

1 35% substituted by polydextrose for shortening

: 45% substituted by polydextrose for shortening

1 55% substituted by polydextrose for shortening
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Table 2. Water loss of cake batter substituted by
different level of polydextrose for shortening

(Mean=+S.D.)

Substitute level Water loss

(%) (%)

0 11.12£0.45""

25 11.70+0.47°

35 11.56+0.56"

45 11.79+0.51°

55 12.64+0.99°

“Means with same superscript letters within a line are
not significantly different at «=0.05 level as determined
by Duncan’s multiple range test.

5 24 54
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Table 3. Texture profile analysis of yellow layer cakes
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substituted by different level of polydextrose for shortening

(Mean+S. D.)
Substitution level(%)

Texture parameters 0 25 35 45 55
Hardness 2316.7+878.8 2064.01691.4 1893.6+648.7 1693.71304.1 1654.6£470.4
Springiness 0.859+0.049 0.8640.045 0.891+0.045 0.8761£0.029 0.89020.044
Cohessivness 0.504 0.016"" 0.493+0.023" 0.492£0.015® 0.4931+0.017" 0.480+0.018°
Gummniness 1155.7+395.9* 1009.6£311.6™ 901.2£305" 831.0£123.5" 798.3+245.2°
Chewiness 1004.4+408.1 880.4+320.6 812.4+3142 7302+129.4 718.91258.3
Resilience 0.310£0.034 0.312+0.039 0.309£0.026 0.308+0.031 0.286+0.024

D Means with same superscript letters within a row are not significantly different at @=0.05 level as determined by

Duncan’s multiple range test.

Table 4. Sensory characteristics of yellow layer cakes substituted by different levels of polydextrose for shortening

Substitution level(%)

Sensory parameters Q 25 35 45 55
Appearance 4317 3.63° 3.10° 2.66° 1.92°
Color 3.67° 251° 3.74 3.29° 2.66°
Flavor 3.36 3.20 3.17 3.13 3.10
Taste 3.59° 3.74% 3.60™ 3.39° 3.09°
Texture 3.94" 3.64° 3.34™ 3.04° 2.54°
Overall preference 3.82° 3.44° 327" 3.06° 2.53¢

Duncan’s multiple range test.
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