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Abstract

This research aimed to optimize the formula to produce gluten-free Alpinia nigra Burrt
cookies. The seven formulations of gluten-free A. nigra cookies consisting of A. nigra (5-12 %),
wheat flour (30-50 %) and salted butter (25-45 %) were studied by using mixture design. Physical
properties and sensory evaluation by untrained panelists were investigated. The results showed
that weight loss of cookies varied directly to the amount of butter. The hardness and the brightness
of cookie varied directly to the amount of A. nigra. Obviously, an optimal formulation of the gluten-
free cookies was 10 % A. nigra, 47 % wheat flour and 43 % salted butter. This formulation had the
highest score of appearance (7.17+1.02), flavor (7.17+0.79), texture (7.03+0.89), taste (7.13+0.97)
and overall liking (7.33+0.88). Furthermore, using various types of flour replacement with wheat
flour was studied. The results discovered that cookies made from mixed flour (contain 65 % of rice
flour, 25 % of potato flour and 10 % of cassava flour) were the most suitable formula for wheat
flour replacement. Apparently, physical properties (weight loss) and sensory evaluation score
(appearance, flavor, texture, taste and overall liking) of cookies made from mixed flour formula
were similar to that from wheat flour formula. Therefore, gluten-free A. nigra cookie is an alternative

product for consumers who want to avoid gluten foods.
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Table 1 Formulations of cookies by mixture designs

Formulations
Ingredients
1 2 3 a4 5 6 7
Alpinia nigra Burrt (%) 5 12 7 12 11 11 10
Wheat flour (%) 50 50 49 43 49 45 a7
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Total 100 100 100 100 100 100 100
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Figure 1 Appearance of cookies by mixture designs
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Figure 2 Mixture response surface contour plots displaying combined effects of Alpinia nigra Burrt

wheat flour and salted butter on weight loss, hardness and color of cookies formulations.
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Table 2 The liking score (n = 30) for 7 formulations of cookies

Formulations Attributes
Appearance Flavor Texture Taste Overall liking
1 6.30£0.99° | 4.97+0.76" | 6.37+1.03° | 567+0.71° 6.10+0.80°
2 4.67+0.99° 327+1.48° | 387+1.22° | 3.73x0.98° 2.93+1.53°
3 6.03+0.72° | 5.10£0.76° | 6.50+1.20° | 587+1.11° 6.37+1.03"
q 4.80+1.03° 337+1.43° | 397+1.10° | 3.80+0.92° 3.00+1.51°
5 6.23+0.68° | 5.40+1.16° | 6.70+1.18° | 6.07+1.20° 6.43+1.10°
6 6.33+0.71° | 557+1.25° | 6.83+1.21"° | 6.20+1.30" 6.63+1.25"
7 7.17+1.02° 7.17+0.79° 7.03+0.89° 7.13+0.97° 7.33+0.88°

Mean + SD; *“ Means within each column indicate significant differences (p < 0.05) using Duncan's

multiple range test.
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Table 3 Weight loss, hardness and color changing of cookies from various flour

Color
Types of flour | Weight loss (%) | Hardness (N)
L* a* b*

Wheat 9.38+0.78™ 12.00+0.05° 63.21+0.06° 11.39+0.04° | 34.75+0.06°
Rice 9.28+0.52"™ 14.34+0.04° 68.10+0.09° 3.59+0.10° 31.24+0.06°
Banana 9.11+0.54™ 17.38+0.03° 53.41+0.09° | 15.84+0.14° | 33.81+0.15°
Sweet potato 9.02+0.77™ 16.51+0.04° | 53.76+0.06" | 18.15+0.07° | 48.73+0.26°
Mixed flour 9.79+1.29™ 11.02+0.06° 66.22+0.12° | 10.77+0.08" | 35.16+0.06"

Mean + SD; 9 Means within each column indicate significant differences (p < 0.05); " Means not

statistically significant (p>0.05) using Duncan's multiple range test.

Table 4 Means of sensory evaluation of cookies from various flour

Attributes

Types of flour

Appearance Flavor Texture Taste Overall liking
Wheat 7.17+1.02° 7.17+0.79° | 7.03+0.89° | 7.13+0.97° 7.33+0.88°
Rice 6.50+1.28" 6.97+1.03 | 6.43+1.04° | 6.47+1.04° 6.67+1.06"
Banana 5.83+1.09° 6.43+1.17° | 5.67+1.24° | 587+1.22° 5.93+1.31°
Sweet potato 5.57+1.68° 6.40+1.61° | 513+1.89° | 5.93+0.78° 5.67+1.45°
Mixed flour 7.07+0.87™ | 7.00+0.79% | 7.00+0.74° | 7.10+0.92° 7.23+0.77%

Mean + SD; *“ Means within each column indicate significant differences (p < 0.05) using Duncan's

multiple range test.
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Figure 5 Appearance of gluten-free (Alpinia

nigra Burrt) cookies

Table 5 Means of sensory evaluation of gluten-free (Alpinia nigra Burrt) cookies

Attributes
Formulations
Appearance Flavor Texture Taste Overall liking
Control 7.07+0.87™ | 7.00£0.79° | 7.00+0.74° | 7.10+0.92° | 7.23+0.77°
Peanuts 7.30£0.99™ | 7.304£0.92%° | 7.40+1.00%* | 7.37+0.93* | 7.47+0.73®
Black sesame seeds | 7.50+1.43"™ | 7.57+1.01° | 7.63+1.07° | 7.70+1.12° 7.73+0.91°

Mean + SD; *® Means within each column indicate significant differences (p < 0.05); ™ Means not

statistically significant (p>0.05) using Duncan's multiple range test.
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