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Abstract

The characteristics of sponge cakes prepared from various formulas having different types and levels of fat
were examined through physical measurements and sensory evaluation. The physical properties of cake batt-
ers and cakes with hicook, that is, specific gravity and mixing characteristics of cake batters and volume of
cakes, were similar to cakes with oil and added lecithin as emulsifier. Also in sensory evaluation the un-
iformity of air cell and moistness of cakes showed no significant differences in these samples. From this
result, we concluded that lecithin is responsible for the characteristics of cakes with hicook. And hicook suc-
cessfully replaced soybean oil in sponge cakes, and the fat content of cakes with hicook colud be reduced by

20% relative to cakes with soybean oils.
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Table 1. Formulas for sponge cakes
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Ingredient (g) Oil 20%  Oil 30%  Oil 40% Hicook 2

0% Hicook 30%  Oil+SE  Oil+Lecithin  Oil+GMS

Egg 900 900 900 900
Sugar 600 600 600 600
Salt 5 5 5 5
Flour 500 500 500 500
Qil 100 150 200 100
SE - - - -
Lecithin -

GMS

900 900 900 900

600 600 600 600

5 5 5 5

500 500 500 500

150 100 100 100
- 1 -

- - 0.5 -
- 1

SE: Sucrose ester.
GMS: Glyceryl mono stearate.
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Table 2. Physical measurements on cake batters and sponge cakes

Experimental Cake batter Cake

Groups Specific! gravity Number of® mixing Volume (mly’ Height (cm)
0il 20% 0.36/0.45/0.54 31/34 1883.3+ 15.28° 4.87+0.06°
Oil 30% 0.36/0.43/0.53 29/42 1730.0+ 26.46" 4.57+0.06"
Oil 40% 0.36/0.45/0.60 28/51 1653.3+ 50.33% 4.6040.20%
Hicook 20% 0.37/0.44/0.54 30/26 1623.3+153.08™ 4.50+0.26"
Hicook 30% 0.36/0.45/0.59 29/28 1513.3+101.16™ 3.90+0.17*
Oil 20%+SE 0.37/0.45/0.52 28/27 1498.3+114.05% 4.234+0.12°
Oil 20%-+lecithin 0.37/0.44/0.51 28/22 1386.7+ 28.43° 3.87+0.06
0il 20%+GMS 0.36/0.43/0.50 28/21 1685.0+ 39.69° 5.20+0.17
F-value 10.9267* 25.9310°

'egg and sugar mixture/+flour/+fat.
“egg, sugar and flour mixture/+fat.
*Measured by seed displacement method.

Means with different letter are significantly different, p < 0.001.
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Fig. 1. Vertical sections of sponge cakes.

A: 0Oil 30%, B: Oil 40%, C: Hicook 20%, D: Hicook 30%,
E: Oil 20%+lecithin, F: Oil 20%+SE, G: Oil 20%, H: Oil
20%+GMS.
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Table 3. Sensory evaluation on sponge cakes-cdor, appearance and tactility

Experimental Groups Odor Uniformity of air cell Color Moistness Springiness
0il 20% 517+2.14 4.38+1.06" 5.00+£0.76® 4.75+1.03* 4.37+1.51
0il 30% 4.00+1.79 3.884+1.13" 5.134+0.99" 413+1.13* 4.631+2.00
0il 40% 4.50+1.38 5.8841.55° 3.63+1.06° 5.50+1.69" 3.75+2.12
Hicook 20% 4.83+2.14 5.25+1.17" 4.63+2.00 5.63+2.13 4.131+1.96
Hicook 30% 4174232 5.13+2.03" 4.63+1.69* 5.50+1.07° 4.004-0.93
0il 20%+SE 4.33+1.97 475+1.17" 5.63+1.19° 4.75+1.28* 4.88+1.64
0il 20%+lecithin 4.50+2.07 4.50+0.93" 5.13+1.46* 4.50+1.69™ 4.25+1.04
0il 20%+GMS 3.17+2.04 3.13+1.81° 4.75+2.38* 3.13+1.64° 5.63+2.33

F-value 0.5368 2.9615° 1.1625* 2.5183 0.9043

Means with different letter are significantly different, p < 0.05.
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Table 4. Sensory evaluation on sponge cakes-Textural properties
Experimental Groups Roughness Lightness Moistness Hardness
Oil 20% 3.00+1.20° 4.52+1.67 4.63+1.30° 5.17+0.41
Oil 30% 3.63+1.30° 4.75+071 425+1.17° 5.50+1.05
Oil 40% 4.50+1.51* 3.50+1.93 5.50+1.69° 4.671+2.07
Hicook 20% 3.25+1.91° 3.25+1.67 5.63+0.92" 4.6711.63
Hicook 30% 3.50+1.41° 3.63+1.30 5.63+1.06" 5.00+1.67
Oil 20%+SE 3.38+1.30° 4.8811.73 5.00+1.51° 4.00t1.26
0Oil 20%+lecithin 350114 3.75+0.89 425+1.28 433+1.37
Oil 20%+GMS 5.75+2.19° 4.63+2.20 2.50+1.41° 4.17+£2.04
F-value 2.6325* 1.2507 5.0906* 0.6836
Means with different letter are significantly different, P < 0.05.
Table 5. Moistness of sponge cakes stored for 1, 3, 5 days
Experimental Groups 1 day 3 day 5 day F-value
Oil 20% 4.63+1.30™ 3.60+1.52" 2.83+1.17 32247
Oil 30% 425+117 5.20+1.64 3.67+1.63 1.5394
Oil 40% 5.5041.69" 6.20+1.30 5.00+2.10 0.6456
Hicook 20% 5.63+£0.92° 5.80+1.10 5.67+1.51 0.0352
Hicook 30% 5.63+1.06" 6.40+1.10 4.83+1.60 2.4550
Oil 20%+SE 5.00+1.51° 6.40+0.55 4.83+0.98 0.2809
Oil 20%-+lecithin 4.25+1.28° 5.40+1.14 4.50+2.17 0.0383
Oil 20%+GMS 2.50-+1.41" 4.40+1.67 1.50+0.84 2.6238"
F-value 5.0906"

**“‘Means with different letter in column are significantly different, P < 0.05.
"*Means with different letter in row are significantly different, P < 0.05.
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Table 6. Moisture content of sponge cakes stored for 1, 3, 5 days

Experimental Gropus 1 day 3 day 5 day F-value
0il 20% 29.8+2.51 28.7+0.61°* 2434225 10.8722*
Qil 30% 30.1+1.52™* 27.14+1.17" 23.1+1.77" 16.5967**
oil 40% 30.5+0.76™ 29.140.80%* 23.1+3.74' 9.2442*
Hicook 20% 30.940.51"7 29.4+0.47* 23.4+2.96' 15.2838**
fHicook 30% 31.7+0.42% 27.9+1.52" 26.1+1.76' 13.3554**
0il 20%+SE 30.7+0.40"* 27.940.20™" 25.1+2.55" 10.6103*
Oil 20%-+lecithin 29.0+0.71* 26.6+1.07"" 26.2+1.33" 5.8784*
Oil 20%+GMS 29.740.49" 25.840.92%% 23.5+3.58" 4.4449+
F-value 3.7706* 5.2132%* 0.7368
*P < 0.05.
**P < 0.001.

abed

“*Means with different letter in row are significantly different.
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Means with different letter in column are significantly different.
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