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Abstract

Black glutinous rice flour and tapioca starch have potential as substitutes for wheat flour to
enhance nutritional value and serve as alternatives in developing gluten-free pasta products.
This research investigated the ratios of black glutinous rice flour and tapioca starch in three
proportions: 60:40, 70:30, and 80:20, combined with 3% xanthan gum, in the production of
gluten-free pasta. The study examined cooking quality, color, texture characteristics, and sensory
evaluation of the pasta. The results showed that increasing the proportion of black glutinous rice flour
and decreasing tapioca starch reduced cooking time and increased the expansion of cooked pasta.
However, this also resulted in greater cooking losses. The pasta's color changed with the amount of
black glutinous rice flour, with brightness decreasing due to anthocyanins in black rice. In terms of
texture, the 70:30 formulation had hardness, adhesiveness, elasticity, and chewing energy values
closest to the control formula. Sensory testing indicated that the 70:30 gluten-free pasta formulation
received acceptance comparable to the control formula. The deep purple color and natural aroma
enhanced consumer acceptance, making this product a promising innovation in the gluten-free food

market.
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Table 1 Formulation of gluten-free pasta composed of black glutinous rice flour and cassava starch

in various %ratio.

Ingredients (g/100 g)

Formulation (%Ratio of black glutinous rice flour and cassava starch)

Control 60:40 70:30 80:20
Black glutinous rice flour - 50 59 67
Cassava starch - 34 17 20
Wheat flour 37 - - -
Whole egg fresh 20 - - -
Xanthan gum - 3 3 3
Salt 1 1 1 1
Extra virgin olive oil 3 3 3 3
Water 10 10 10 10
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Figure 1. Image of cooked gluten-free pasta from glutinous rice flour and tapioca starch with different

ratio: (A) Control, (B) 60:40, (C) 70:30, and (D) 80:20.

Table 2 Cooking quality of free gluten pasta with black glutinous rice flour and tapioca starch

Sample Cooking time (min)  Cooking losses (%) Volume Expansion (%)
Control 6.32° +0.0 3.34°+0.03 111.01°+1.47
60:40 6.02°+0.03 3.94°+0.03 110.52°+0.87
70:30 5.55°40.05 4.45°+0.03 107.21°+1.96
80:20 5.32°+0.02 6.59°+0.04 104.30%+1.13

Different letters in the same column indicate significant difference (p < 0.05).
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Table 3 Color index of free gluten pasta with black glutinous rice flour and tapioca starch
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Color values Formulation (%Ratio of black glutinous rice flour and cassava starch)
Control 60:40 70:30 80:20
Lightness (L*) 78.46°+0.37 36.96"+0.54 34.48°+0.18 33.38°+0.45
Redness (a*) -1.55°+0.13 7.51°+0.68 9.64°+0.29 8.10°+0.51
Yellowness (b*) 18.03%+0.44 2.11°+0.06 1.17°+0.21 1.08°+0.14

Different letters in the same row indicate significant difference (p < 0.05).
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Table 4 Texture profile analysis of cooked free gluten pasta with black glutinous rice flour and

tapioca starch

Texture attributes

Formulation (%Ratio of black glutinous rice flour and cassava starch)

Control 60:40

70:30 80:20

Hardness (g) 23.52°+2.78

Adhesiveness (g.J) -50.23°+23.31

21.87°+2.11b
-104.55°+17.51b  -146.68°+26.39

22.12%°+1.85a 20.68°+1.52

-185.48+50.11

Springiness (%) 93.44°+7.20 72.09%+3.46bc 79.72°+3.42 68.04°+11.56
Gumminess (g) 19.29°+1.38 18.14°+1.74a 18.01°+2.48 16.60°+1.38
Chewiness (m.J) 15.52°+1.85 13.66™°+1.75ab 14.05°+2.20 11.15°+2.67

Different letters in the same line indicate significant difference (p<0.05).
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Table 5 Sensory attributes of cooked free gluten pasta with black glutinous rice flour and tapioca starch

Sensory attributes

Formulation (%Ratio of black glutinous rice flour and cassava starch)

Control 60:40 70:30 80:20
Appearance 6.64°+0.48 6.32°+0.59 6.58°+0.50 6.22°+0.62
Color 6.28"+0.70 6.22°+0.82 7.04°+0.73 6.52°+0.61
Odor 6.66°+0.48 5.88°+0.77 6.12%+0.56 6.20°+0.78
Taste 6.50°+.0.51 5.62°+.0.70 6.39°+0.71 5.92°+0.66
Texture 6.86°+0.64 5.32°+0.47 5.90°+.0.49 5.36°+0.48
Overall acceptability ~ 7.16°+ 0.55 6.48°+0.50 6.94°+0.48 6.56°+0.50

Different letters in the same line indicate significant difference (p < 0.05).
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