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Abstract

The objective of this study was to investigate an influence of chitosan addition on quality attributes of sponge
cake. The cake was made with various chitosan concentration (1,000, 2,000, and 3,000 ppm), and it was stored
for 120 hr at three temperatures (5, 15, and 25°C). By analyzing the moxogram data of wheat flour-chitosan
composite flour, the ascending angle of the samples containing chitosan was sharply increased and the descending
angle had lower values compared to that of control as the chitosan addition concentration was increased. The
loaf weights and volumes of the samples with chitosan were increased compared to those of the control. Crumb
firmness of the control showed relatively high value compared to those (5~6 N) of other samples containing
chitosan regardless of storage temperature and storage period, and the firmness after 5 days storage at 5°C showed
the highest value (about 9.3 N). Sensory evaluation attributes of sponge cakes did not show significant differences
by chitosan addition up to concentration of 2,000 ppm.
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Table 1. Sponge cake dough formula based on

wheat flour weightl)

Flour basis . Flour basis
Ingredient
(%) (%)

Soft wheat flour 100.0

Ingredient

Chitosan?

Sugar 130.0 Baking powder 30
Butter 50.0  Powdered milk 8.0
Liquid whole egg 550  Water v 72.0
Salt 2.0  Emulsifier 3.0

D All ingredients percentages based on wheat flour,
? Chitosan: three levels (1,000 ppm, 2,000 ppm and 3,000
ppm of total dough weight).
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Table 2. Mixograph data for wheat-chitosan composite flour
Concentration of Area Mixing time Peak height Ascending Descending Mixing Tole-
chitosan (ppm) (cm’) (min) (cm) ‘ angle( °) angle( °) rance (cm)
Controt” 76.3 25 6.6 13.0 11.0 42
1,000 77.1 1.6 6.6 16.0 75 6.0
2,000 752 1.5 6.7 46.0 75 7.0
3,000 72.3 1.6 6.5 50.5 5.5 79

" Control made of 100% wheat flour.
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Table 3. Baking data for sponge cake made with wheat-chitosan composite flour

Concentration of Loaf volume Loaf weight Specific loaf volume
chitosan (ppm) (mL). (2 (mL/g flour)
Control"” 1480.7° 665.1° 2.2°
1,000 1645.2° 672.4° 24
2,000 19743 679.7° 2.9
3,000 © 1985.2° 686.2° 29°

Y Control made of 100% wheat flour.

*~9 Values in the same column with different letters are significantly different (p<0.05).
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Fig. 1. Changes of firmness of the sponge cake
containing chitosan during storage.
O control; A chitosan (1,000 ppm); [] chitosan
(2,000 ppm); Vv chitosan (3,000 ppm).
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Table 4. Color parameters of cut loaves made from composite flour with chitosan

Hunter's color value

Total color difference

L a b (AE)

Control" 71.5£0.6° -4.5404° 20.7+0.4 0
1,000 72.240.5° -4.940.3° 22.740.3° 22404
2,000 74.2+0.3" —4.6£03% 20.0+0.3° 2.940.5°
3,000 73.6£1.0° —4.7+0.8™ 21.6£0.8° 2.540.5°

" Control made of 100% wheat flour.

*~ Values in the same column with different letters are significantly different (p<0.05).
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Table 5. Sensory evaluation of the sponge cake made from composite flour with chitosan

Concentration of chitosan (ppm) Softness Color Texture Overall ‘acceptability
Control” 5.4£0.4° 7.240.7° 6.5£0.5" 7.3+0.4°
1,000 5.840.2° 7.240.4° 6.7+0.4° 7.3+0.6"
2,000 5.8£0.5° 7.540.5" 6.6+0.6" 7.240.8°
3,000 6.6+0.3 7.540.4° 57404 42+0.7°

D Control made of 100% wheat flour.

*~9 Values in the same column with different letters are significantly different (p<0.05).
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