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Abstract

This research aimed to develop and assess quality of madeleine product made by using Tubtim
Chumphae rice flour to partially replace wheat flour. Tubtim Chumphae rice flour used in this study was made by
grinding Tubtim Chumpae broken rice into flour. In this study, 5 madeleine formulas were developed. For the
formula 1, only wheat flour with the amount of 80 g was used. For the formulas 2, 3, 4 and 5, Tubtim Chumphae
rice flour was used to replace wheat flour with the wheat fluor (in ¢) : Tubtim Chumphae rice flour (in ¢) ratios of
70:10, 60:20, 50:30 and 40:40, respectively. Physicochemical quality and sensory quality of all developed
madeleine formulas were assessed. The results demonstrated that when the amount of Tubtim Chumphae rice
flour in madeleine product was increased, the color of the product became darker and the texture of the product
became harder. Moreover, the formula 4 was found to have the highest overall liking score. Therefore, it was
subjected to nutrition analysis. It was found that 100 g of the product contained 7.29 ¢ of protein, 22.8 g of total
fat and 26.62 ¢ of carbohydrate. This research demonstrated the possibility of using Tubtim Chumphae rice flour

to partially replace wheat flour for making madeleine product.
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Table 1 Ingredients (in g) of different formulas of madeleine product

Ingredients (g)

Madeleine product

Formula 1 Formula 2 Formula 3 Formula 4 Formula 5

Wheat flour 80 70 60 50 a0
Tubtim Chumphae rice flour 0 10 20 30 40

Egg 120 120 120 120 120
Sugar 50 50 50 50 50
Honey 50 50 50 50 50
Baking powder 3 3 3 3 3
Unsalted butter 80 80 80 80 80
Salt 0.63 0.63 0.63 0.63 0.63
Total 383.63 383.63 383.63 383.63 383.63
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Figure 1 Appearance of different formulas of madeleine product
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Table 2 Physical properties of different formulas of madeleine product

Formula Height Specific volume Density L* a* b*
(mm) (cm®/g) (g/cm?)
1 28.14+1.76° 2.66+0.51° 0.39+0.08°  45.33+0.24°  11.25+0.07%°  40.89+0.57°
2 25.45+1.77° 2.66+0.30° 0.38+0.04° 44.38+0.52*  10.69+0.20°  38.08+0.05°
3 26.37+1.38° 2.86+0.19 0.35+0.02° 42.21+0.49°  10.83+0.18°  32.70+0.61°
4 25.98+1.18° 2.80+0.46° 0.37+0.06° 38.54+1.34° 9.81+0.11°  29.60+0.18¢
5 26.98+1.60%° 2.29+0.27° 0.44+0.05*  36.32+0.86° 9.59+0.32°  28.81+0.39°

Means within a column with different superscripts are significantly different (p<0.05).
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Table 3 Texture profile of different formulas of madeleine product

Formula Hardness (g force) Springiness Cohesiveness (g force)
1 20785.46+133.87¢ 0.89+0.09% 0.59+0.01°
2 26327.48+234.86° 0.79+0.05° 0.58+0.01°
3 26729.74+691.60¢ 0.81+0.08° 0.58+0.01°
4 29058.87+2542.67° 0.94+0.02° 0.62+0.02%
5 33995.83+280.89° 0.79+0.02° 0.66+0.05°

Means within a column with different superscripts are significantly different (p<0.05).

Table 4 Means of 9-point hedonic scale for sensory characteristics of different formulas of madeleine product

Formula Appearance Color Texture Flavor Overall liking
1 7.82+0.87° 7.66+0.77° 6.40+0.73" 5.00+0.88¢ 5.50+0.76¢ 6.74+0.83°
2 7.40+0.57° 7.12+0.72° 6.42+0.76" 5.54+0.73¢ 6.08+0.53¢ 4.90+0.65°
3 7.42+0.57° 5.04+0.73° 6.40+0.73" 7.16+0.51° 6.64+0.60° 6.68+0.89°
il 6.40+0.86° 4.22+0.82¢ 6.36+0.72™ 7.72+0.57° 7.54+0.79° 7.10+0.79°
5 6.34+0.89° 4.14+0.76° 6.38+0.75" 4.96+0.86¢ 7.28+0.86° 4.32+0.79¢

Means within a column with different superscripts are significantly different (p<0.05); ns = not significant
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Table 5 Nutritive values of madeleine product formula 4

Items

Amount/100 g

Total energy (kcal)
Energy from fat (kcal)
Total fat (¢)
Saturated fat (g)
Cholesterol (mg)
Protein (N x 6.25) ()
Total carbohydrate (g)
Dietary fiber (g)
Sugars (g)

Sodium (mg)

Vitamin A (ug RE)
Vitamin B1 (mg)
Vitamin B2 (mg)
Calcium (mg)

Iron (mg)

341
205
228
17.5
190
7.29
26.62
0.30
21.8
226
2395
0.46
0
33.7
1.01
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Nutrition Information

Serving size: 1 pouch (45 ¢)

Serving(s) per container: 1

Amount per serving

Total energy 150 kcal (Energy from fat 90 kcal)

Percent Thai RDI *

Total fat 10 ¢ 15 %

Saturated fat 8 ¢ 40 %

Cholesterol 85 mg 28 %

Protein 3 g

Total carbohydrate 12 ¢ 4%

Dietary fiber 0 ¢ 0%

Sugars 10 ¢

Sodium 100 mg 5%
Percent Thai RDI *

Vitamin A 15 % Vitamin B1 15 %

Vitamin B2 0 % Calcium less than 2 %

Iron 4 %

* Percent Thai Recommended Daily Intakes for population over 6 years of age are based on a 2,000 kcal diet.

Energy needs vary by individuals. If your activities require energy of 2,000 kcal per day, your daily diet should

provide the following nutrients.

Total fat less than 65 g
Saturated fat less than 20 g
Cholesterol less than 300 mg
Total carbohydrate 300 g
Dietary fiber 25 g
Sodium less than 2,000 mg

Energy (kcal) per gram: Fat = 9; Protein = 4; Carbohydrate = 4
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