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Quality characteristics of sponge cake made with aronia powder

Nak Hoon Jang, Hyeon Su Roh, and Sung Tae Kang*
Department of Food Science and Technology, Seoul National University of Science and Technology

Abstract This study was performed to examine the quality characteristics and antioxidant activities of the sponge cakes
containing different concentrations (2-10%, w/w) of aronia powder (AP). The specific gravity of the dough and the baking
loss rate were significantly increased with higher AP content. The specific volume, height, volume index, and pH were
significantly decreased with the increase in AP. The lightness and redness values increased, while the yellowness values

decreased with increasing amounts of AP. Textural characteristics,

such as hardness, gumminess, and chewiness

significantly increased on addition of AP. The DPPH radical scavenging activities of the cakes increased significantly with
the increase in concentration of AP. In sensory evaluation, the group with cakes containing AP at 2% concentration was
ranked higher than other cakes with respect to all parameters, except for color. Therefore, the results of this study suggest
that sponge cakes prepared with 2% AP is the most suitable product, based on its sensory characteristics and antioxidant

activities.
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Table 1. Formulations of sponge cakes prepared with aronia powder
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Aronia Powder level (%)

Ingredients

£ © 0 2 4 6 8 10
Wheat flour 250 245 240 235 230 225
Aronia powder 0 5 10 15 20 25
Whole egg 450 450 450 450 450 450
Sugar 300 300 300 300 300 300
Salt 2.5 2.5 2.5 2.5 2.5 2.5
Butter 50 50 50 50 50 50

Total amount 1052.5 1052.5 1052.5 1052.5 1052.5 1052.5
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Table 2. Moisture content, baking loss and pH of sponge cakes and dough specific gravity as affected by aronia powder

Aronia powder level (%)

Properties”

0 2 4 6 8 10
Moisture Content (%) 31.03+0.45% 30.83+0.72" 30.81+0.86" 31.22+0.99* 31.93+0.77* 29.28+0.65"
Baking loss (%) 8.57+0.00° 11.340.16° 11.3440.16° 12.76£0.16° 13.6240.16" 13.90+0.16"
pH 8.1120.03° 7.58+0.03 7.3340.04° 6.83+0.03 6.6140.02¢ 6.30+0.02"
Specific gravity (dough)  0.45+0.01" 0.47+0.00° 0.490.01¢ 0.51£0.00¢ 0.53+0.01" 0.55+0.01°

YMeantSD (n=5)

YMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.
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Table 3. Specific volume, height, volume index and symmetry index of sponge cakes as affected by aronia powder

Aronia powder level (%)

Properties"
0 2 4 6 8 10
Specific volume (mL/g) 4.15+0.00°2 4.1240.00° 4.10£0.01° 4.09+0.01¢ 4.07+£0.01° 4.05+0.01"
Height (cm) 7.00+0.00* 6.53+0.06" 6.03+0.06° 5.47+0.06° 5.234+0.06° 5.03+0.06"
Volume index (cm) 19.27+0.06" 15.3+0.00¢ 17.07+0.06 15.52+0.03° 14.65+0.05° 13.52+0.03"
Symmetry index 1.78+0.08" 2.70+0.00° 0.48+0.10° 1.03+0.06° 1.15+0.13° 1.134+0.08°

YMeantSD (1n=3)
YMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.
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Aronia powder (%)

Fig 1. Visual comparison of sponge cakes incorporated with different levels of aronia powder.

Table 4. Color characteristics of sponge cake as affected by aronia powder

Aronia powder level (%)

Properties”
0 2 4 6 8 10
L 73.37+0.55% 52.30+0.26° 47.87+0.35° 47.07+0.42¢ 45.00+0.17¢ 42.17+1.08°
a 0.87+0.16° -1.60+0.10° -0.80+0.00¢ 1.03£0.06° 2.2340.12° 3.23+0.15°
b 25.93+0.42° 7.067+0.12° 5.67+0.12¢ 6.27+0.21¢ 5.63£0.06° 4.67+0.06°

YMean+SD (1#=3)
YMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.
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Table 5. Textural properties of sponge cakes added with aronia powder

Aronia powder level (%)

TPA parameters"

0 2 6 8 10
Hardness (g/cm?) 93.30+£26.03 111.15423.59" 126.24+32.97° 167.97+55.08™ 170.82+26.40° 220.63429.52°¢
Springiness 1.71£0.37"9 1.54+0.32 1.46+0.44 1.43+0.44 1.40+0.48 1.26+0.41
Cohesiveness 0.83+0.02° 0.82+0.00* 0.82+0.01* 0.82+0.01* 0.81+0.03* 0.78+0.02°
Gumminess 77.20+20.05¢ 91.56+19.83¢ 103.90+26.34™ 136.53+42.66 139.00+20.18° 173.19£19.08°
Chewiness 126.43+£16.22¢ 139.23+31.68™ 147.22+37.56™ 184.01+38.16™ 189.53+45.89™ 214.37+62.58"
Resilience 0.47+0.05" 0.47+0.01* 0.47+0.01* 0.45+0.01* 0.454+0.03* 0.42+0.03"

"Mean=SD (#=10)

YMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.

Means no significant differences (p<0.05).
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Fig. 2. DPPH radical scavenging activity of sponge cakes added
with aronia powder. Different letters on the bars indicate a
significant different at p<0.05
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Table 6. Sensory characteristics of sponge cakes containing different amount of aronia powder

Aronia powder level (%)

Sensory attributes”
0 2 4 6 8 10

Color 7.55+1.06™ 5.42+1.01° 5.45+1.52° 5.10+£1.28° 5.39+1.49° 5.39+1.15°
Taste 5.90+£1.61% 6.64+1.22°% 5.74+1.34° 5.84+1.45° 5.61£1.59° 5.35+1.23°
Flavor 5.61+1.34° 6.42+1.32% 5.29+1.49° 5.45+1.58° 5.23+1.61° 4.90+1.33°
Texture 5.81£1.47% 6.35+1.68% 5.68+1.15% 5.68+1.33% 4.84+1.58° 5.26+1.37%
Mouthfeel 5.90£1.617 6.09+1.69* 5.61£1.23% 5.84+1.46% 5.00+1.71° 5.23+1.62%
Overall acceptability 6.42+1.76° 6.42+1.19° 5.90+1.54% 5.90:1.84% 5.03+1.60° 5194147

"Mean+SD (1=40)

IMeans with different letters within a row are significantly different from each other at p<0.05 as determined by Duncan’s multiple range test.
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