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2. Texture Profile Analysis
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Table 1 Compare the average chemical characteristics of sponge cake under different levels of apple

fibre (%)

30 20 10 0 Apple fiber%
15.01+£0.01° 15.66+0.35° 15.14+0.01* 1422+ 0.02° Moisture (%)
2.72+022° 1.75+0.25" 1.67+0.17° 1.07+0.07° Ash (%)
22.91+0.25° 22.93+0.60° 22.83+0.17* 23.16+0.16° Fat (%)
12.50+0.03" 12.31£0.12° 12.57+0.10" 12.51+0.12° Protein (%)
3.02+0.04° 2.2840.07° 1.45+0.024°¢ 1.40+0.01°¢ Crude fibre (%)
0.65+0.02° 0.40+0.01° 0.14+0.01° 0.5+0.01° Dietary fibre (%)

Values are means of average + standard deviation. values in the each row with the same superscript are significantly
different (p<0.05)

Table 2 Compare the average effect of apple fibre on moisture content of sponge cake during 40 days

stored
Time ( Da
(Day) Apple fibre%
40 30 20 10 0
11.56+0 44° 13.97+0.03" 13.81+0.18" 14.17£0.17° 14.22+0.02° 0
13.56+023"  12.79+0.13° 12.63+0.26" 12.59+0.23° 12.38+0.22" 10
Values are means of average + standard deviation. values in the each row with the same superscript are significantly
different (p<0.05)
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Table 3 Compare the average on color of crust and crumb of sponge cake under different levels of apple

fibre
Apple fibre (%) 0 10 20 30
L* 41.18+0.08" 31.18+0.08" 29.4140.37° 29.18+0.10°
a* 18.09+0.54% 2129+0.11° 8.89+0.13¢ 8.58+0.06°
b* 13.43+0.01* 13.30+0.17% 13.26+0.03* 13.18+0.16%
EA ) 10.37+0.17° 14.10+0.38? 14.46+0.05%
BI 91.00+0.01° 91.97+0.01% 91.95+0.01? 91.94+0.01%
L 72.38+0.32° 52.12+0.10° 43.64+0.24° 40.30+0.360¢
a* -1.06+0.05¢ 4.52+0.02°¢ 5.71+0.07° 6.48+0.04%
b* 13.2940.03¢ 15.80+0.10° 16.29+0.03° 17.70+0.01*
EA : 21.78+0.09° 29.99+0.25° 3336+0.35°
BI 71.19+0.03% 71.17+£0.01°% 71.17+£0.02° 71.184+0.01*

Values are means of average + standard deviation. values in the each row with the same superscript are significantly
different (p<0.05)
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Table 4 Compare the average on textural properties of sponge cake under different levels of apple fibre

Apple fibre% Hardness (g) Cohesiveness Springiness (mm)
TPA (g) Cut (g) Punch (g)
0 716.5 +3.54¢ 258.00 £31.82° 121.50 £10.61°¢ 10.04 £0.40° 0.50 £0.09*
10 1194.7 £308.6° 382.50 +26.16° 174.75 £6.72° 9.51+0.77% 0.49 £0.01°
gg 1823.0+3323"  288.50+14.14° 20850 +1626" 9. 49 +0.09° 038 +0.01%
3299.0 £132.23° 617.25+35.71° 317.25+15.20° 923 +0.03" 0.32 +£0.06°

Values are means of average + standard deviation. values in the each row with the same superscript are significantly
different (p<0.05)
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Table 5 Compare the average effect of apple fibre on textural properties of sponge cake during 40 days

stored
Apple fibre% Hardness (g) Springiness
Time(Da Cohesiveness
(Day) TPA (g) Cut (g) Punch (g) v (mm)

0 0 587.8425.102 229.8425.81% 90.5+£7.07° 0.51+0.05° 12.5140.19°
10

12443+33.5° 348.0+0.71° 144.545.66% 0.40+0.03° 12.73+0.23°

0 10 752347 42" 173.3+1.77% 123.5+4.95¢ 0.37+0.03% 12.1240.01%
10

920.0425.46% 281.546.36™ 183.846.72% 0.29:+0.06¢ 11.3540.28"

0 20 793.8492 28°F 146.0+2 .83¢ 129.0424.75° 0.32+0.00% 10.95+0.35¢

10 870.5+6.36% 204 8+17.32° 198.8+12.37% 0.15+0.01° 8.75+0.03¢

0 30 779.0432.53F 206.5+27.58°%F 142.0+13 .44% 0.2620.04% 10.88+0.14°
10

1055.3+47.7° 242 3+16.62% 174 .8+11.67* 0.16+0.01° 9.14+0.89¢

0 40 965.0+23.33 251.8+18.74 160.012.73% 0.21+0.01° 10.79+0.23¢

10 1402.8+76.7° 257.0£10.61% 211.0+0.71° 0.2120.02¢f 9.37+0.18¢

Values are means of average + standard deviation. values in the each row with the same superscript are significantly

different (p<0.05)
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Table 6 Compare the average on prosity of sponge cake under different levels of apple fibre

Apple Cell Density o
fibre% (N urnber'o'f cavities in '
square milimeters) Average Size (mm) Area (%)
0 21.984 +2.32° 0.052+0.011° 326+0.01¢
10 19.648 +0.68™ 0.044 £0.008° 3.68 £0.55°
20 17.483 +£1.04% 0.039 +0.015° 461 +0.45°
30 15.670 £1.25°" 0.028 +0.001% 6.02 +0.23°

Values are means of average + standard deviation. values in the each row with the same superscript are significantly
different (p<0.05)
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Table 7 Compare the average on sensory properties of sponge cake under different levels of apple fibre

(rating out of 5)

30 20 10 0 Apple fiber%
2.14+£0.30° 2.78+0.41° 2.71+0.50° 4.85+0.09° Texture
3.35+£0.30° 2.50+0.52" 3.35+0.36" 471+0.15° Flavor
2.21+045° 2.92+0.34" 3.85+0.41% 4.64+0.21° After taste
2.35+0.28° 2.35+0.43¢ 3.71+0.42° 471+0.15° Color
2.07+0.36° 2.71+0.58° 3.85+0.40 4.50+0.23° Odor
2.85+021° 2.57+0.51° 3.4240.31° 4.85+0.14° Overall acceptance

Values are means of average + standard deviation. values in the each row with the same superscript are significantly
different (p<0.05)
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Table 8 Compare the average effect of apple fibre on sensory properties of sponge cake during 40 days
stored (rating out of 5)

Apple Tlme.(Day) Texture Flavor After taste Color Odor Overall
fiber% acceptance
0 0 3.9240.28°  4.50+0.15° 3.64+0.32° 4.07+0.18°  3.9240.26° 4.64+0.50°
10 3.5740.38"°  3.35+036" 2.92+0.37* 3354039  3.71+027° 3.64+032°
0 10 4.57+0.15° 3.50+0.36" 4.28+0.23" 4214024 421+027* 4.07+0.15°
10 3.78+021°  2.924039° 3.07+0.36° 2.64+045°  3.424043% 3.50+0.51%
0 20 42140322 435027 4.07+0.39° 47140.15* 428 +021* 4.00+0.34*
10 3.714031*  3.07+031% 2.85+0.45% 3.144042°  3.4240.40° 3.64+0.39"
0 30 3.92+0.26" 3.57+038" 3.64+0.36" 4.64+0.11*  4.00+0.32* 4.00+0.28*
10 2.78+0.39*  3.7140.33" 3.64+0.27° 335+045®  4.35+0.19° 3.28+0.32%
0 40 2.78+0.44° 3.35+041° 3.35+0.41° 4.6440.11*  3.35+0.51° 3.64+0.32°
10 3.00£0.39°  3.14+034* 3.14+0.41° 3.50+0.36®  4.28+0.28° 3.70+0.41°

Values are means of average + standard deviation. values in the each row with the same superscript are significantly
different (p<0.05)
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Despite the numerous health effects of the dietary fibers, the amount of the fiber in the diet is generally
lower than the recommended value. Therefore, increasing the fiber content of the foods particularly
those of high consumption can compensate for the shortage of the fiber in the diet. However, it seems
a difficult task since increasing the fiber content can have adverse effects on product acceptability. The
main objective of this study was to include apple fiber in the sponge cake recipe and to determine
the chemical, physical and sensory properties of the resultant product. Therefore, fiber at different levels
of 10, 20 and 30% (w/w, flour basis) were used as a replacement of wheat flour in the cake recipe.
Increasing the level of fiber resulted in the increase in hardness and cake volume. In addition, 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% apple 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.
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