miﬁ'@umL&’Iuﬁmu?;snauu,ﬁafmﬂﬂﬂLm%uﬂa‘ffnmad'mﬁmLtﬂaﬁ"nﬁm%fan
80 wazudenInan

Development of dried rice noodles through partial substitution of rice flour with
Phitsanulok 80 rice flour and black-eyed pea flour
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Abstract

Rice noodles are widely popular among consumers due to their convenience and versatility in various dishes. However,
most commercially available rice noodles are produced from polished rice, which mainly provides carbohydrates, while
protein, dietary fiber, vitamins, and minerals remain at low levels. This study aimed to develop dried rice noodle
formulations using broken rice flour from the Phitsanulok 80 variety. Broken rice flour was used to substitute rice flour
in the base formulation at 24.54%, 32.85%, and 41.00%. Additionally, formulations were improved by incorporating
black-eyed pea flour at three substitution levels (11.49%, 17.24%, and 22.98% of total weight). The developed rice

noodles were then evaluated for sensory quality by five trained panelists and for consumer acceptance by 50 general
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consumers, using the 9-point and 5-point hedonic scales, respectively. Their physical properties and nutritional values

were also analyzed. The results showed that the dried rice noodle formulation containing 24.54% broken rice flour

and 11.49% black-eyed pea flour achieved the highest preference scores from both trained panelists and consumers

(mean scores of 7.60 and 4.22). The developed noodles had an average water activity (aw) of 0.33, indicating low

moisture content, and exhibited greater firmness than the control formulation. Nutritional analysis further revealed

increases of 33.62% in protein and 25.85% in dietary fiber compared with the control. These findings suggest that

dried rice noodles developed with Phitsanulok 80 broken rice flour and black-eyed pea flour could serve as a novel

alternative for health-conscious consumers, aligning with current healthy eating trends.

Keywords: Noodles, broken rice of Phitsanulok-80 variety, black-eyed pea flour, partial substitution, sensory evaluation
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Development of dried rice noodles through partial substitution

of rice flour with Phitsanulok 80 rice flour and black-eyed pea flour
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Table 1 The formulation of dry noodles from Phitsanulok-80 broken rice flour blended with black-eyed pea flour

partially substituted with rice flour and control formula.

Content (% of total weight)

Control Noodles from Phitsanulok-80  Noodles from Phitsanulok-80
Components broken rice flour broken rice flour blended with
black-eyed pea flour
NO1 NO02 NO3 P01 P01 P03 MO1 Mo02 MO03
Rice flour 82.00 62.50 27.27 57.46 49.15 41.00 45.97 40.22 34.48
Arrowroot starch - 18.75 18.18 - - - - - -

Black-eyed pea flour - - - - - - 11.49 17.24 22.98
Phitsanulok-80 broken rice flour - - - 24.54 32.85 41.00 24.54 24.54 24.54
Tapioca starch 18.00 18.75 54.55 18.00 18.00 18.00 18.00 18.00 18.00
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Table 2 Sensory evaluation of the control noodle formula by trained panelists (n=5).

Control noodle formula

Characteristics

NO1 NO02 NO3
Appearance™ 7.60+0.55 7.20+0.84 7.40+0.89
Color™ 7.20+0.45 7.20+0.45 7.20+0.45
Odor™ 7.20+0.45 6.80+0.45 6.80+0.45
Flavor™ 7.60+0.55 7.80+1.10 7.20+0.84
Texture™ 7.20+0.45 6.80+2.61 6.40+2.61
Overall™ 7.00+0.00 7.20+0.84 7.40+1.14

ns indicates no statistically significant difference (p-value > 0.05)
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Table 3 Sensory evaluation of the noodles from Phitsanulok-80 broken rice flour and those blended with black- eyed

pea flour partially substituted with rice flour by trained panelists.

Noodles from Phitsanulok-80 broken rice flour

Characteristics

Noodles from Phitsanulok-80 broken rice flour

with black-eyed pea flour

P01 P02 P03 MO1 M02 M03
Appearance™ 7.40+0.55 7.00£0.71 7.00+0.71 8.00+0.71 8.00+0.71 7.80+0.45
Color™ 7.4040.55 7.2040.55 7.20+0.45 7.40+1.14 7.60+0.55 7.60+0.55
Odor™ 7.2040.45 7.00+0.71 7.00+0.71 7.40+0.55 7.40+0.55 7.000.00
Flavor™ 7.40+0.55 6.60+0.89 6.000.71 7.60+0.89 7.60+0.89 7.40+0.55
Texture 7.40+0.55° 6.60+0.89% 6.00£0.71° 7.80+0.84° 7.60£0.55° 7.40£0.55°
Overall™ 7.40+0.55 6.80+0.84 6.600.55 7.60+0.89 7.60+0.55 7.200.45

Means within the same row with different superscripts differ significantly (p-value < 0.05)

ns indicates no statistically significant difference (p-value > 0.05)
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Table 4 Sensory evaluation of the noodles from Phitsanulok-80 broken rice flour and those blended with black- eyed

pea flour partially substituted with rice flour by general consumers.

Noodles from Phitsanulok-80 broken rice flour blended

Characteristics

with black-eyed pea flour

M02 MO03
Appearance 4.36+0.78° 4.42+0.61%° 4.20+0.70™
Color 4.28+0.76° 4.24+0.67% 4.00+0.67°
Odor™ 4.20+0.67 4.14+0.73 4.06+0.68
Flavor™ 4.02+0.84 4.06+0.84 3.70+0.99
Texture 3.86+0.95” 3.860.86" 3.40+1.01°
Overall 4.22+0.71° 4.16+0.71° 3.78+0.76°

Means within the same row with different superscripts differ significantly (p-value < 0.05)

ns indicates no statistically significant difference (p-value >>0.05)
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of rice flour with Phitsanulok 80 rice flour and black-eyed pea flour

Table 5 The physical properties and nutritional value of the control noodle formula and noodles from Phitsanulok-80

broken rice flour blended with black-eyed pea flour partially substituted with rice flour.

Control noodle formula

Noodles from Phitsanulok-80 broken

Properties (NO1) rice flour blended with black-eyed pea
(Mo01)

Physical
Color L* 65.68+0.61° 60.81+0.62°

a* 0.45+0.12° 2.02+0.29°

b* 1.94+0.22° 1.09+0.10°
Firmness (g force) 74.87+9.23° 111.47427.97°
Work of Shear™ (g cm) 7.99+1.99 6.90+1.20
Water activity (a ) 0.31+0.00” 0.33+0.00°

Nutrition value (per 100 g dry weight)
Energy (kcal)

401.03£0.01°

403.40+0.07°

Protein (g) 7.02+0.08° 9.38£0.11°
Fat (g) 0.74£0.01° 1.04+0.04°
Carbohydrate (g) 91.58+0.09° 89.12+0.04
Fiber (g) 3.2540.17° 4.0940.18"
Ash (g) 0.67+0.01° 0.46£0.03°

Means within the same row with different superscripts differ significantly (p-value < 0.05)

ns indicates no statistically significant difference (p-value > 0.05)
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