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Table 1 Comparing the chemical properties of sponge cake in different levels of sugar-beet fiber(0-30%)

30 20 10 0 Sugar-beet fiber%
14.99+0.16° 14.72£0.17° 14.93+0.02° 1422+0.02° Moisture (%)
2.12+0.13° 1.46+0.47% 1.08+0.07" 1.07+0.07° Ash (%)
23.1140.22° 23.40+0.06° 23.50+0.17° 23.16+0.16° Fat (%)
12.52+0.02° 12.42+0.08° 12 43+0.20° 12.51+0.12° Protein (%)
3.19+0.02° 2.44+0.15° 1.35+0.04¢ 1.40+0.01¢ Crude fiber (%)
0.81+0.01° 0.42+0.02° 0.17+0.01° 0.05+0.01¢ Dietary fiber (%)

Means + SD in each row with different superscripts indicate significant difference (P<0.05)

Table 2 Comparing the moisture content of sponge cake in different levels of sugar-beet fiber(0 and 10%)
during 40-day shelf life

Time ( Day) 5 o
20 30 20 10 0 Sugar-beetfiber%
11.56+0.44° 13.97+0.03° 13.8120.18° 14.1740.17° 14.22+0.02° 0
13.2240.15° 12.71+0.16° 12.39+0.07° 12.49+0.17° 11.55+0.12¢ 10

Means + SD in each row with different superscripts indicate significant difference (P<0.05)
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Table 3 Comparing the color parameters of sponge cake(crust and crumb) in different levels of sugar-beet
fiber(0-30%)

30 20 10 0 Sugar-beet fiber (%)

29.29:0.08¢ 33.3340.15° 35.60+0.14° 41.18+0.08" L*

9.24+0.07° 9.62+0.03¢ 12.29+0.11° 18.09+0.54° a* a
13.16+0.01° 13.1540.11° 13.17+0.08" 13.43+0.01° b* %
14.36+0.08° 10.05+0.14° 9.51+0.18° EA %
91.98+0.02° 91.84+0.01° 91.01+0.01° 91.00+0.01° BI
54.10+0.60" 59.17+0.28° 64.83+0.05" 72.38+0.32° L*

3.63+0.04° 2.72+0.03" 1.11+0.02° -1.06+0.05¢ a* g,;
23.48+0.01° 22.84+0.11° 21.34+0.20° 13.29+0.03¢ b* g;
20.80:0.46" 16.98+0.66" 13.03+0.52" EA §_
71.17+0.02° 71.18+0.01° 71.18+0.01° 71.19+0.03° BI

Means + SD in each row with different superscripts indicate significant difference (P<0.05)
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Table 4 Comparing the textural properties of sponge cake in different levels of sugar-beet fiber(0-30%)

Springiness(mm) Cohesiveness Hardness (g) Sl}gar—}))eet
Punching (g) Cutting (g) TPA (g) iber’%
12.04 +0.40° 0.50 £0.09 * 121.50 £10.61° 258.00 +31.82"% 716.5+3.54 ¢ 0
9.01 £0.79" 0.15 £0.05° 163.50+4.24° 223.50+5.66 ¢ 805.25+58.34°¢ 10
8.86 +0.30% 0.19 +0.01° 306.50 £29.70 * 363.50+29.70° 3801.75 £609.88 ° 20
7.12 £1.47¢ 0.22 +0.01% 288.75 4£23.69° 300.50+7.78° 455525+218.14° 30

Means + SD in each column with different superscriptsindicate significant difference (P<0.05)

Table 5 Comparing the textural properties of sponge cake in different levels of sugar-beet fiber(0 and
10%) during 40-day shelf life

Hardness(g) Sugar-beet
. . N

Springiness(mm) Cohesiveness Punching (g) Cutting (g) TPA (2) Tifr;l;e(g ;y)
12.51+0.19% 0.51+0.05° 90.5+7.07 251.8+18.7¢ 1129.5423.33° 00
11.15+0.33% 0.36+0.02% 140.7+15.91% 358.8+34.2° 1121.0+41.0° 10
12.1240.01% 0.37+0.03" 123.5+4 95 186.5+27.5 1005.5+32.53° 100
10.48+1.00% 0.27+0.02%" 197.7+6.72°% 263.8+36.4" 983 .0+74.6° 10
10.95+0.35¢ 0.32+0.00% 129.0+24 75" 136.0£2.8™ 857.047.42¢ 200
8.48+0.46%" 0.17+0.01¢" 2492+6.01° 283.0+18.38°" 721.5+81.32¢8 10
10.88+0.14¢ 0.26+0.04%"  142.0+13 44 163.3+1.7" 741.5425.10" 300
9.73+0.38° 0.16+0.002" 22204283 309.248.84% 712.5427.58¢ 10
10.79+0.23% 0.2140.01%" 160.0+12.73% 229 8425 8' 997.0+92 28" 400
9.13+] 24" 0.16+0.01" 236.2426.52% 325.5+8 49" 900.5+71.06° 10

Means + SD in each column with different superscripts indicate significant difference (P<0.05)
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Table 6 Comparing the prosity characterizitions of sponge cake in different levels of sugar-beet
fiber (0-30%)

Cell Density (Number of cavities in square milimeters) Average Size (mm) Area (%) bezrf?‘s;%
3.33+0.28¢ 0.055 +0.004 * 18.98 £2.32% 0
3.96 £0.03 ° 0.048 +0.006 ° 16.36+1.73° 10
426+0.01° 0.033+0.011°¢ 13.16 £0.14° 20
6.70+0.35* 0.028+0.002 ¢ 8.65+0.44 ¢ 30

Means + SD in each column with different superscripts indicate significant difference (P<0.05)
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Table 7 Comparing the sensory evaluations of sponge cake in different levelsof sugar-beet fiber(%)
(rating up to 5)

0 10 30 Sugar-beet fiber%
3.50+0.21° 3.21+0.30° 3.57+0.26" 4.85+0.09° Texture
3.50+0.32° 3.50+0.30° 3.78+0.18° 4.71+0.15 Flavor
2.78+0.50° 3.27+021% 3.85+0.37% 4.64+0.21° After taste
3.21+0.34° 3.50+0.32° 4.35+0.19* 4.71+0.15° Color
3.64+0.29° 3.78+0.28° 3.71£0.29* 4.50+0.23° Odor
3.71+£0.29° 3.57+0.21° 3.78+0.15° 4.85+0.14° Overall acceptance

Means + SD in each row with different superscripts indicate significant difference (P<0.05)
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Table 8 Comparing the sensory evaluations of sponge cake in different levelsof sugar-beet fiber(Oand
10%) during 40-day shelf life(rating up to 5)

Overall Odor Color After taste Flavor Texture Time(Day)Sugar-beet
acceptance fiber%
4.6440.50* 3924026°  4.07+0.18°  3.64+0.32°  4.50+0.15*  3.92+0.28° 00
378+ 021 3.85+021* 3.92+0.30° 400+024*  3.14+037"  3.64+0.32° 10
4.0740.15 421£027°  421+£024*  428+023%  3.50£0.36° 4.57+0.15° 100
3.92+0.32° 4354022  3.924034°  3.574033° 3424038  3.64+0.30° 10
4.00+0.34° 428+021*  471+0.15*  4.07+039* 4354027  4.21+0.32° 200
4.14+0.17° 3854024  4.1440.17°  3.42+031%™ 3.71+023* 3.50+0.30% 10
4.00+0.28" 4.00+£032°  4.64+0.11*°  3.64+036° 3.57+0.38°  3.92+0.26° 300
42140.62° 407+023*  42140.16  3.57+0.15" 3.42+4044° 2.71+0.44% 10
3.64+0.32° 33540.51* 4.64+0.11*°  335+041° 3.35+041°  2.78+0.44° 400
3.35+0.39° 3854035  435+0.16°  2.78+0.41° 3.50+0.47°  2.35+0.50° 10

Means + SD in each column with different superscripts indicate significant difference (P<0.05)
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Despite the numerous health effects of the dietary fibers, the amount of the fiber in thediet is generally
lower than the recommended value. The main objective of thisstudy was to include sugar-beetfiber in
the sponge cake recipe and to determine the chemical, physical andsensory properties of the resultant
product. Therefore, fiber at different levels of 10, 20 and 30% (w/w, basis on flour) were used as a
replacement of wheat flour in the cake recipe.Increasing the levelof fiber resulted in the increase in ash,
crude fiber, dietary fiber, cell Density, moisture,hardness and cake volume. Inaddition, cake crust and
crumb became darker. Cake hardness increased ,while cohesiveness decreased. Also cakes fiber had
acceptable sensory characteristics. Finally, according to results of a general acceptance due to the average
of the sensory properties, the samples contained 10% sugar-beet fiber, had the highest approval rating
among the taste panelists. And according to the results of other tests, adding fiber to the level of 10% was
acceptable and not significantly different from control samples(P>0.05).

Keywords: Spongecake, Sugar-beet fiber, Physicochemical properties, Sensory evaluation
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