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ABSTRACT

This study investigated the feasibility of using Baromi2 rice powder as a partial substitute for wheat flour in hamburger bun
production. Hamburger buns were prepared by replacing wheat flour with Baromi2 rice powder at substitution levels of 0%
(CON), 10% (B10), 20% (B20), and 30% (B30), followed by evaluation of their physicochemical and sensory properties. The
baking loss rate ranged from 14.38% to 15.21%, and buns containing rice powder exhibited lower baking loss rate than the
control, with the lowest value observed in B10. Bun height significantly decreased as the substitution level increased, ranging
from 2.50 to 3.13 cm. Moisture content significantly increased with increasing rice powder substitution, ranging from 61.23%
to 63.28%. Color analysis demonstrated that lightness (L value) generally increased as the proportion of rice powder increased.
Texture profile analysis revealed that hardness was highest in the control group and significantly decreased in the rice powder—
substituted groups. Sensory evaluation indicated that B10 and B20 showed significantly higher scores for flavor, taste, and overall
acceptability, whereas B30 exhibited the lowest acceptability. These findings suggest that partial substitution of wheat flour with
Baromi2 rice powder significantly influences the physicochemical and sensory properties of hamburger buns. In particular,
substitution levels up to 20% were considered suitable for maintaining desirable product quality and consumer acceptability.

Key words: Baromi2 powder, hamburger bun, texture profile analysis, consumer acceptance test
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Table 1. Formula of hamburger bun containing different
levels Baromi2 powder

Ingredient (g  CON" B10 B20 B30
Wheat flour 300 270 240 210
Rice powder 0 30 60 90
Water 153 153 153 153
Yeast 9 9 9 9
Salt 6 6 6 6
Sugar 30 30 30 30
Egg 24 24 24 24
Olive oil 27 27 27 27
Milk 9 9 9 9
Total 558 558 558 558

D CON: wheat flour 100%.
B10: Baromi2 powder 10%+wheat flour 90%.
B20: Baromi2 powder 20%twheat flour 80%.
B30: Baromi2 powder 30%twheat flour 70%.
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Table 2. Conditions of texture profile analysis for hamburger
buns containing different levels of Baromi2 powder

Parameters Conditions
Pre-test speed 2.0 mm/s
Test speed 1.0 mnv/s
Test distance 10.0 mm
Load cell 2 kg
Deformation 10 mm
Probe diameter 20 mm
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Table 3. Physical properties of hamburger buns prepared with different levels of Baromi2 powder

CON BI10 B20 B30 F-value
Baking loss rate (%) 15.21+0.37°" 14.38+0.50° 14.81+0.05® 14.87+0.22% 418"
Height (cm) 3.13+0.15° 3.07£0.15° 2.50+0.20° 2.57+0.25° 8.68”

*® Means with different superscripts in the same row are significantly different at p<0.05.

* p<0.05, ™ p<0.01.
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Table 4. Moisture contents of hamburger buns prepared with different levels of Baromi2 powder

CON B10 B20 B30 F-value
Moisture content (%) 61.23+0.10° 62.54+1.13% 62.86+0.20° 63.28+1.19° 346
*® Means with different superscripts in the same row are significantly different at p<0.05.
" p<0.05
Table S. Hunter’s color values of hamburger buns prepared with different levels of Baromi2 powder
CON B10 B20 B30 F-value
L 50.02+3.09° 50.69+1.64% 54.56+1.25° 52.56+2.13% 5917
Crust a 15.45+1.48" 15.13+0.78° 15.62+1.25° 16.39+0.98° 15.49™
b 34.32+1.84° 35.08+1.09% 36.15+0.99° 37.97+1.47° 10.44™
L 71.51£0.27° 70.66£0.49° 69.78+0.35° 73.12+0.08° 52.30™
Crumb a —2.62+0.07 —2.60+0.18 —2.49+0.09 —2.44+0.08 1.53
b 15.360.42 15.69+1.20 16.93+0.45 16.71+0.17 1.86

a4 Means with different superscripts in the same row are significantly different at p<0.05.

¥ p<0.01, ™" p<0.001.
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Table 6. Texture profile analysis of hamburger buns prepared with different levels of Baromi2 powder

CON BI0 B20 B30 F-value
Hardness (g) 847.0+108.5 621.0+58.95° 679.33+25.32° 703.50+16.26* 6.03"
Springiness 98.9749.35 93.0+0.69 82.43+18.29 88.10+0.42 121
Cohesiveness 47.83+2.84 45.87+£7.22 48.83+3.51 55.45+1.91 1.83
Gumminess 406.91+72.89° 284.87+54.04° 321.67+62.52° 389.79:+4.64° 2.68"
Brittleness 404.04+86.63° 265.2+51.75° 281.67+£27.54° 343.40+2.53% 3.80"

> Means with different superscripts in the same row are significantly different at p<0.05.

" p<0.05
Table 7. Sensory evaluation of hamburger buns prepared with different levels of Baromi2 powder

CON B10 B20 B30 F-value
Appearance 6.46+1.14 6.45+1.20 5.90+1.66 6.03£1.23 0.94
Texture 5.70+1.41 5.50+1.78 5.33+1.96 5.35+1.35 0.22
Flavor 4.00+1.37° 5.4042.10° 5.23+1.92° 5.00+1.42% 2.62"
Taste 5.35+1.79% 6.00+1.30° 5.63+1.26™ 4.78+1.83" 212"
Overall preference 6.50+1.32% 7.00+1.08° 7.05+1.39° 5.78+1.73° 3.58"

*® Means with different superscripts in the same row are significantly different at p<0.05.

" p<0.05
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