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Table 1 Physicochemical properties of rice flour, non-Germinated soybean flour (NGSF) and Germinated

Soybeanflour (GSF)
Physicochemical Rice flour non-Germinated Germinated Soybean

properties (%) Soybean flour (NGSF) Flour (GSF)
Moisture 9.25+0.11 6.85+0.32 8.69 £0.51
Ash 0.81+0.14 0.42+0.09 0.47 +0.07

Fiber 1.224+0.10 2.79+£0.22 7.22+0.48
Protein 8.11+0.21 30.11+ 1.1 32,12+ 1.6

Fat 1.85+0.13 24.34 £1.10 19.12 +1.09

pH 6.49 +0.43 6.72+0.11 6.66 +0.79
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Fig 1 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on viscosity of gluten free cake batter. Different letters are significantly different (P<0.05).
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Table 2 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and
Germinated Soybeanflour (GSF) on physicochemical properties of gluten free cake.

Treatment tsi‘::l‘;c(‘::l‘i‘:l‘; (Moisture %)  (Ash %) (Protein %)  (Fat %) (Fiber %)
0 18.07°+0.12  0.94°+£0.02  7.99°+0.01 14.30°+0.45 0.43°+0.01
Control 4 18.77°+0.21  0.94°+0.01 8.04°+£0.05 14.27°+0.16 0.43°+0.09
6 18.98°+0.13  0.94°+0.03  8.03°+0.03 1436+ 0.36 0.44°+0.03
0 18.95%+0.25  0.95"9+0.02  9.09°+0.07 15.08°+£0.20 0.52°+0.02
10% NGSF 4 19.09%+0.22  0.96™9+£0.01  9.06°+0.04 15.09°£020 0.52°+0.02
6 19.51°£0.12  0.94%+0.01 9.07%:0.05  15.11%¢0.26  0.54°+0.03
0 19.35+£0.07 0.95"9+0.02 935°+0.05 14.84°:0.47 0.54°+0.05
10 % GSF 4 19.42°+0.09  0.95°9+£0.02  9.36°+0.03 14.85°+ 026 0.54°+0.03
6 19.65°+0.20  0.94°+0.01 9.38+0.05  14.87°:0.32  0.55°+0.01
0 19.38%+£0.08 097 +0.01 10.12°+0.02 15.72°+0.31 0.72°+0.04
20% NGSF 4 19.51%+£0.12  0.97™+0.02  10.13°+0.1  15.73°£0.26  0.73*+0.02
6 19.59+0.23  0.97™+0.01  10.10°:0.05 15.77°+0.83  0.74°+0.01
0 19.58°+0.12  0.96"+0.01 10.48°+0.03 15.40°+0.33  0.75*+0.02
20% GSF 4 19.67°+0.14  0.96™9+£0.02 10.51°£0.03 15.43°+£0.41 0.74°+0.04
6 19.77°+£0.28  0.97+0.03  10.55%+0.06 15.42°+0.55 0.75*+0.05
Different letters are significantly different (P<0.05).
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Fig 2 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on volume of gluten free cake. Different letters are significantly different (P<0.05).
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Fig 3 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on porosity of gluten free cake. Different letters are significantly different (P<0.05).
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Fig 4 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and Germinated
Soybeanflour (GSF) on Firmness of gluten free cake. Different letters are significantly different (P<0.05).
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Table3 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and
Germinated Soybeanflour (GSF) on color properties of gluten free cake.

Sonication time

Treatment (min) L) (a) (b)
0 71.00°+ 1.00 8.50%+ 0.50 32.00°+0. 1
Control 4 77.00°+ 1.00 6.15%0.35 32.05°+0.15
6 80.50°+ 0.52 5.10'+ 0.10 32.26°+ 0.4
0 60.50"+ 0.50 9.25°+0.25 32.00°+ 0.05
10% NGSF 4 63.00°+ 1.00 6.158 £ 0.05 32.09°+0.10
6 66.50%+ 0.50 5.000+0.2 32.55%+0.55
0 55.00"+ 1.00 10.10°+0.10 31.80°+ 0.25
10 % GSF 4 58.50%+ 0.50 6.50%+0.30 32.61%+ 0.40
6 62.50°+ 0.50 5.70'+0.23 32.15°+0.90
0 52.50'+ 0.56 10.10°£0.10 32.507+ 0.50
20% NGSF 4 55.35"+0.62 7.35'£0.15 32.38"+0.40
6 61.00°+0.22 5.25 +0.05 32.09%+ 1.00
0 47.54+0.56 11.75°+ 0.26 32.51%+0.50
20% GSF 4 51.35+0.12 7.75%+0.22 32.45°+1.05
6 56.10"+ 1.02 6.05"*0.05 32.76°+ 1.03

Different letters are significantly different (P<0.05).
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Table 4 Effect of rice flour (Control) replacement withnon-Germinated soybean flour (NGSF) and
Germinated Soybeanflour (GSF) on sensory properties of gluten free cake.

Sonication time

Treatment (min) (Color) (Taste/Odor) (Texture) (Overall)
0 4.03°+ 0.05 3.40°+ 0.02 3.25%+0.03 3.554+0.05
Control 4 4.45°+0.08 3.62°+0.01 3.48°+0.05 3.77°+0.06
6 465"+ 0.09 3.83+0.03 3.68%+0.03 3.94°+ 0.06
0 3.37%+0.12 2.85%+0.05 3.10%+0.10 2.987+0.05
10% NGSF 4 3.30°7+£0.17 2.907+0.10 3.157+0.05 3.087+0.05
6 3.50%¢0.19 2.95+0.05 3.35%%0.05 3.22°+0.07
0 3.00"+ 0.00 3.05°+0.05 3.05%+0.05 3.61%94£0.16
10 % GSF 4 3.15%+0.05 3.32¢+0.10 3.25%+0.05 3.71%4+0.02
6 3.17%+0.15 3.35%0.05 3.45%4+0.07 3.82%+ 0.06
0 3.128+£0.12 2.62"+0.03 2.78'+0.02 2.50"+£0.10
20% NGSF 4 3.10+0.10 2.758+0.02 3.018+0.07 2.702+0.10
6 3.35°+ 0.05 2.85%+0.04 3.44%+ 0.04 3.057+0.05
0 3.00"+ 0.00 2.85%+0.15 2.90"+0.1 3.23°+0.05
20% GSF 4 3.058"+0.05 2.85%+0.05 3.038+0.06 3.51940.10
6 3.20%+0.11 2.907+ 0.10 3.26%+0.11 3.69+ 0.09

Different letters are significantly different (P<0.05).
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ABSTRACT

ARTICLE INFO

The objective of this study was to investigate the effect of replacing of rice
flour with different ratio (0, 10 and 20 % w/w based on rice flour) germinated
and non-germinated soy flour with ultrasonic pretreatment (0, 4, and 6 min)
on the cake batter on the physicochemical and sensory characteristics of rice
cake. A factorial experiment with a completely randomized design with three
replications was used for data analysis. The use of germination soy flour in
rice cake formulations and ultrasonic pretreatment on batter cake,
significantly improved the technological characteristics and sensory attributes
of the samples (p< 0.05). Compared with the non-germination soy flour, the
germinated groups had higher contents of moisture, protein, fiber, and also
improved volume, porosity and softness, significantly (p< 0.05). The sample
formulations containing of 20 % w/w germinated soy flour with ultrasonic
pretreatment for 6 min indicated the highest ranked of the technological
characteristics (volume, porosity, and firmness) and sensory attributes (texture
and overall) and unfortunately showed a higher darkness (L value) and
redness (a value) and received low sensory scores of tastes and color
compared to the other sample and control. The optimized formulation for the
technological characteristics (volume, porosity, and firmness) and all sensory
attributes preference had a germinated soy flour content of 10% with
ultrasonic pretreatment for 6 min (p< 0.05). These achievements will pave the
way for using the combination technologies involving the germination
treatment with sonication pretreatment for improving physicochemical and
sensory characteristics of cake produced by gluten-free flour blend.
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