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Table 1: The effects of extruded wheat bran and xanthan gum on the moisture of cake during 3 times

Treatments Extruded wheat =~ Xanthan gum Moisture (%)
bran (%) (%) 2 hours 1 week 2weeks
1 - - 20.80+0.99° 18.60+£2.26° 15.80+0.424
2 - 0.05 24.15+1.06® 20.60+0.492¢ 18.10£1.27b¢d
3 - 0.10 24.35+1.06® 21.50+1.278¢ 19.55+1.342b¢
4 1 - 23.35+0.78% 19.05+0.77% 17.5040.42¢4
5 1 0.05 24.25+1.06® 20.65+0.142b¢ 18.65+0.49°
6 1 0.10 24.65+0.92% 22.15+0.49% 19.55+0.922b¢
7 2 - 23.97+0.98% 20.60+0.993¢ 18.73+0.28%
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8 2 0.05 24.45+0.77® 20.10+1.278b¢ 18.99+0.072b¢

9 2 0.10 24.75+0.35% 22.30+0.572 19.45+0.352b¢
10 3 - 23.50+1.27% 19.50+0.492b¢ 19.00+0.282b¢
11 3 0.05 25.10+1.272 22.35+0.35%® 20.45+0.072
12 3 0.10 26.60+0.85% 23.20+0.28° 21.65+0.912

Different letters represent a significant difference from one another (p<0.05).
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Table 2: The effects of extruded wheat bran and xanthan gum on the specific volume of cake

Treatments Extruded wheat Xanthan Specific volume Porosity
bran (%) gum (%) (ml/g) (%)
1 - - 2.60+0.14° 38.30+0.422
2 - 0.05 1.95+0.07° 35.95+1.34%
3 - 0.10 1.25+0.07f 34.35+0.92%
4 1 - 1.95+0.07b 32.65+0.49%¢
5 1 0.05 2.45+0.21% 36.00£1.41%
6 1 0.10  1.80+0.14¢°df 35.60+0.85%
7 2 - 1.57+0.079%f 29.47+0.78
8 2 0.05 2.30+0.14%¢ 37.60+0.57*
9 2 0.10  1.90+0.1454 36.15£1.20%
10 3 - 1.20£0.14f 26.00+0.924
11 3 0.05 1.85+0.21¢c% 37.10£1.27%
12 3 0.10  2.35+0.07% 38.55+0.782

Different letters represent a significant difference from one another (p<0.05).
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Table 3: The effects of extruded wheat bran and xanthan gum on the texture of cake during 3 times

Treatments  Extruded wheat =~ Xanthan gum

Hardness (N)

bran (%) (%) 2 hours 1 week 2weeks
1 - - 4.20+0.28¢ 8.85+0.214 16.30+0.98b¢d
2 - 0.05 4.70+0.24b° 8.50+0.57% 10.15+0.21%
3 - 0.10 5.80+0.282 7.50+0.71¢ 9.55+0.778
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4 1 -
5 1 0.05
6 1 0.10
7 2 -
8 2 0.05
9 2 0.10
10 3 -
11 3 0.05
12 3 0.10

5.10+0.14% 11.30+0.42¢ 15.45+0.77¢d¢
5.00+0.28% 10.30+0.35¢ 13.55+0.63¢det
4.60+0.14% 9.50+0.844¢ 11.90+0.99¢f
5.80+0.21%® 14.67+1.06® 19.73+0.922®
4.10+0.14¢ 13.05+0.07% 16.50+0.705
5.40+0.28% 12.80+1.20% 15.90+0.70¢¢
7.20+0.49° 17.20+0.922 22.00+£0.912
5.40+0.56% 15.20+0.98® 18.65+0.923b¢
4.15+0.21¢ 14.30+0.99%® 16.55+1.91

Different letters represent a significant difference from one another (p<0.05).
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Table 4: The effects of extruded wheat bran and xanthan gum on the crust color of cake

Treatments Extruded wheat ~ Xanthan gum Crust color
bran (%) (%) L* a* b*

1 - - 58.15+1.202 19.50+0.71* 15.10+£2.26%

2 - 0.05 59.00+1.412 19.95+0.92* 24.85+3.46°
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3 - 0.10
4 1 -
5 1 0.05
6 1 0.10
7 2 -
8 2 0.05
9 2 0.10
10 3 -
11 3 0.05
12 3 0.10

60.65+0.212 18.60+£0.572 24.45+1.62°
32.65+1.06* 20.00+1.412 24.4242.76*
58.70+0.42 20.35+0.072 24.0542.19*
60.30+£0.98* 19.45+2.052 24.70+4.10°
57.03£0.072 20.40+1.412 24.80+1.97*
50.58+0.052 20.10+2.69* 25.05+0.64*
60.10£1.272 19.80+1.132 24.904+2.96*
56.90+0.632 18.00£2.267 26.00+1.27%
59.20+1.132 20.15+2.612 24.0543.75%
59.95+1.48* 19.45+£2.19* 25.3543.46°

Different letters represent a significant difference from one another (p<0.05).
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Table 5: The effects of extruded wheat bran and xanthan gum on the sensory properties of cake

Treatments  Extruded wheat Xanthan Sensory properties
bran (%) gum (%) Form & Shape  Upper surface  Lower surface Porosity
1 - - 2.90+0.32° 2.60+0.423¢ 2.70+0.482b¢ 3.60+£0.51°
2 - 0.05 3.10+0.31° 3.30+0.48? 2.30+0.48%¢ 3.00+0.32%
3 - 0.10 3.30+0.48° 3.10+0.51% 2.00+£0.66° 2.20+0.42¢
4 1 - 2.80+0.42° 2.60+0.523¢ 2.20+0.63% 2.80+0.52b¢
5 1 0.05 3.20+0.42° 3.20+0.56° 2.50+0.528b¢ 3.00+0.31%
6 1 0.10 3.30+0.48° 3.40+0.48? 2.20+0.63% 2.60+0.52b¢
7 2 - 1.60+0.52° 2.30+0.82% 2.00+0.47¢ 2.60+0.48%¢
8 2 0.05 3.40+0.51° 2.80+0.482¢ 3.00+0.67% 3.00+0.66*
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9 2 0.10 3.40+0.69* 3.10£0.57% 2.30+0.82% 2.50+0.53%
10 3 - 1.60+0.52° 2.10+0.74¢ 1.90+0.56° 2.10+0.47¢
11 3 0.05 2.90+0.32° 3.30+0.52° 2.40+0.513b¢ 2.60+0.52%
12 3 0.10 3.10+0.32° 3.10+0.48? 3.20+0.422 3.00+0.47%
Treatments  Extruded wheat Xanthan Sensory properties
bran (%) gum (%) Texture chewiness = Odor &Taste  Acceptance
1 - - 3.10+0.31° 3.20+0.42° 2.50+0.53% 3.01+0.212¢
2 - 0.05 2.50+0.53%cde 2 70+0.483b¢ 2.80+0.512 2.76+0.19b«
3 - 0.10 2.20+0.42¢ 2.3040.48¢ 3.10+0.482 2.53+0.15%
4 1 - 2.00£0.479f 2.2040.42¢ 2.70+0.63% 2.51+0.18¢%
5 1 0.05 2.80+0.42%¢ 2.90+0.313b¢ 3.10+0.56* 2.97+0.16%
6 1 0.10  2.10+0.32°% 2.4040.52b¢ 3.10+0.522 2.714£0.21¢
7 2 - 1.70+£0.67° 2.3040.67¢ 2.50+0.67% 2.23£0.11¢F
8 2 0.05 2.90+0.31% 3.20+0.42? 3.10+0.63? 3.24+0.342
9 2 0.10  1.80+0.42¢f 2.3040.48¢ 3.10+0.422 2.78+0.16¢
10 3 - 1.70+0.82f 1.70+0.67¢ 2.00+0.42° 1.944+0.29f
11 3 0.05 2.10+0.31%%f  2.30+0.67 2.60+0.522 2.5340.23¢%
12 3 0.10  2.70+0.48%d  3.10+0.32% 3.104+0.42? 3.06+0.18%
Different letters represent a significant difference from one another (p<0.05).
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The properties of wheat bran affect its performance in food
formulations. The technological and nutritional properties of bran can
be improved by using the extrusion cooking process. In this study,
extruded wheat bran at levels of 0, 1, 2, and 3 % and xanthan gum at
levels of 0, 0.05, and 0.1 % were used in the formulation of chocolate
sponge cake, and the moisture, specific volume, porosity, texture
firmness, crust color, and sensory properties of the cake were
evaluated. The results showed that the sample containing 3 % bran
and 0.1 % xanthan gum had the highest moisture content. The results
of the surface color (crust) evaluation indicated that all three crust
color components (L*a*b*) were similar in all produced samples. The
sample containing 2 % bran and 0.05 % xanthan gum and the sample
containing 3 % bran and 0.1 % xanthan gum had the highest specific
volume and porosity, and the lowest texture firmness. Sensory
evaluation also showed that with increasing bran consumption in the
formulation, the amount of xanthan gum increased. So that in samples
containing 2 and 3 % bran, the presence of 0.05 and 0.1 % xanthan
gum in the sponge cake formulation was required to achieve the best
sensory properties, respectively. Therefore, considering all the
findings from the physical, chemical, textural and sensory evaluation
of the produced samples, the sample containing 2 % extruded wheat
bran and 0.05 % xanthan gum and the sample containing 3 % extruded
wheat bran and 0.1 % xanthan gum are introduced as the superior
samples of this study.
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