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Abstract

The objective of this research was to study the optimal ratios of rice flour and germinated
brown rice flour for gluten-free cake. The ratio between germinated rice flour and germinated brown
rice flour was studied at five levels of percentage 100:0, 75:25, 50:50, 25:75, and 0:100. A completely
randomized design (CRD) was analyzed by Analyze of variance (ANOVA) and compared data differences
by Duncan’s New Multiple Range Test (DMRT) method at a 95.00% confidence level. Consumer
acceptance was performed by the 9-point hedonic scale analysis method. Data were obtained by
frequency, percentage, mean, and standard deviation. The study found that increasing the amount
of rice flour made the texture of the cake crumbly and the favorability score decreased while
increasing the amount of germinated brown rice flour resulting in a favored score in every feature
higher. The ratio of rice flour to germinated brown rice flour at 25:75 offered the highest approval
score. Developed gluten-free cake (55 grams per serving) is classified as a product source of protein
(7.02%) according to the Ministry of Public Health Notification (No. 182) and contains 16.25 mg/kg of
GABA. 91.00% of consumers accepted the developed product and decided to buy the product
71.00% of the total microbial content. Yeasts and molds are safe for consumption according to the
Thai Industrial Standards Institute. (459/2555)

Keywords: Gluten-free cake; Rice flour; Germinated brown rice flour; Germinated jasmine Surin rice

flour
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Table 1 Standard butter cake recipe.
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Standard butter cake recipes (%)

Ingredients

1 2 3
Cake flour 23.67 21.99 22.30
Baking powder 0.75 0.66 0.56
Sugar 21.80 24.19 25.64
Salt 0.09 0.16 0.22
Butter 20.87 21.99 15.61
Milk 13.70 19.80 0
Cold Water 0 0 16.72
Vanilla Scent 0.44 0.20 0.22
Egg 18.69 11.00 16.72
Ovalet 0 0 201

Available sources: Formula 1 [25], Formula 2 [26] and Formula 3 [27]
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Sift cake flour and baking powder together twice.

i ‘

v

Formula 1

Formula 2

Formula 3

v v

v

Beat the ingredients, butter, salt, sugar, eggs.

vanilla scent, sifted flour and baking powder

alternate with milk.

Beat the ingredients, ovalet, butter, salt, sugar,

eggs, vanilla scent, flour and sifted baking

powder alternately with milk.

v v

v

Put in the mold and

bake at 180 °C. 25 min.

Put in the mold and
bake at 170°C 30 min.

Put in the mold and
bake at 180 °C. 30 min.

\

v

Remove from the oven, let cool completely.

You get 3 standard formulas of butter cake products.

Figure 1 Production process of standard butter cake recipe.

Available sources: [25, 26, 27]
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Figure 2 Three standard butter cake recipes.
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Table 2 Sensory acceptance scores of three standard butter cake recipes.

Standard butter cake recipes

Sensory acceptance scores

1 2 3
Appearance 6.40+0.93" 5.50+0.74° 7.72+0.90°
Color 6.08+0.99" 5.90+.099" 7.30+0.91°
Flavor 6.36+0.99" 6.20+0.98° 7.26+0.80°
Texture (Soft ness) 6.80+0.99" 6.16+1.22° 7.30+0.95°
Taste 6.76+0.96° 6.42+1.28° 7.56+0.97°
Overall liking 7.20+0.90° 6.64+1.32° 7.96+1.03°

“ Means within the same row with different superscripts are significant difference (p<0.05)
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100: 0
(A)
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50:50
©

25:75
(D)

0:100
(E)

Figure 3 Butter cake products from different ratios of rice flour to gserminated brown rice flour.
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Table 3 Sensory acceptance scores of gluten-free cake from different ratios form rice flour :

germinated brown rice flour.

Sensory acceptance

Rice flour : Germinated brown rice flour

scores 100: 0 75:25 50 : 50 25:75 0:100
Appearance 6.82+0.98°  6.60+0.97° 7.22+0.99° 7.30+0.91*  7.20+0.90°
Color 6.94+0.96° 6.56+0.95°  7.00£0.88°  7.40+0.97°  7.80+0.99°
Flavor 7.00+0.99°  6.60+0.95° 7.14+0.93°  7.63+0.84°  7.80+0.99"
Texture (softness) 6.28+0.99° 6.78+0.89°  7.20+0.88°  7.32+0.99°  7.52+0.95°
Taste 7.46+0.93°  7.02+0.94° 7.14+0.95* 7.58+0.99°  7.64+0.95°
Overall liking 7.56+0.56° 7.18+0.96°  7.50+0.93°  8.02+0.22°  7.54+0.97°

9 Means within the same row with different superscripts are significant difference (p<0.05)
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Table 4 Acceptance test of gluten-free cake products from rice flour and germinated brown rice flour.

Questions Quantity %
(person)
Interested in gluten-free cake products that are a source of protein?
Interested 364 91.00
Not interested 36 9.00
Accepting gluten-free cakes as a source of protein?
Accept 392 98.00
Reject 8 2.00
If there is a gluten-free cake product that is a source of protein available
to buy or not?
Yes 284 71.00
Unsure 116 29.00
No 0 0.00

3.4 HaNIANYIAMANKHENSUIIgATINBYa AN
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INNITHATIERAUNINNNEAN LAT]
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ALY Sewar 28.60 181 Yosay 1.41 TUsiu
Soway 6.38 latiu Soway 15.04 1dulee1nis
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Table 5 Physical properties and microbial quality of gluten-free cakes.

Properties

Gluten-free cake products

Physical Properties

Water activity (a )

Nutritional Properties (%)
Energy (kcals/100g)

Moisture

Ash

Protein

Fat

Total dietary fiber
Carbohydrate

Gamma aminobutyric acid (GABA) (mg/kg)
Sodium chloride (¢/100g)
Microbial Quality

Total microbial content (CFU/g)

Yeast and mold content (CFU/g)

0.85

355.16
28.60
1.41
6.38
15.04
0.86
48.57
16.25
1.34

1.4x10°
<10

4. a3
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nguauftaule Semsinuludusiold iesann
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