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Abstract

The development of high-protein red bean milk products is aimed at studying the optimal ratio of
red beans and water chemical composition and nutritional value of red bean milk. The study of the ratio
of red bean to water at levels of 1:3, 1:5, 1:7 and 1:9 showed that the increase in the proportion of water
resulted in a decrease in the total solids and viscosity of red bean milk. Sensory acceptance test results
showed that consumers rated sensory acceptance lower as water ratio increased. It affects the
consumer acceptant test, especially taste and overall preference. The ratio of red beans to water of 1:5
received the highest acceptance rating. A study of maltitol content at levels 5, 10, 15, and 20 showed
an increase in maltitol content in the range of 5-15 percent. (p<0.05) and tended to decrease when

increasing the volume to 20 % . Consumers gave red bean milk with a 15% maltitol content positive

ratings in all sensory parameters. A study on the addition of 10% pea protein found that 100 grams of
red bean milk contained 10.50 grams of protein, 0.01 grams of fat, 0.12 grams of carbohydrates, 77.50
grams of moisture, 0.34 grams of ash, 11.65 grams of total fiber, and 88.67 kcal. Red bean milk had a
protein level of 36.7 grams per 350 ml, whereas commercially available high-protein milk has a protein

content that ranges from 28 to 32 grams per 350 ml (Packaging sizes available in the market).
Keywords: Red bean, High protein milk, Peas, Maltitol
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Table 1. Physical characteristics of red bean milk with different ratios of red bean to water (n=3)

Physical characteristics

The ratio between red bean to water (w/v)

1:3 1.7 1:9
Total soluble solids (%w/v) 1.10 £ 0.10° 0.96 + 0.05° 0.76 + 0.05° 0.56 + 0.05°
viscosity (cP) 192.9+0.30° 25.6+0.15° 15.5+0.70° 12.9+0.26°

*Mean in the same row with different superscripts are significantly different (p<0.05).

1:3 1:5

1.7 1:9

Figure 1. Red bean milk with different ratios of red beans to water (w/v)
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Table 2. Sensory acceptance score of red bean milk with different ratios of red bean to water (n=50)

The ratio between red beans to water (w/v)

Attribute
1:3 1:5 1.7 1:9

Appearance 7.3541.34% 7.58+1.04° 6.88+1.51° 7.38+1.41%
Color™ 7.35+1.22 7.23+1.07 7.08+1.50 7.29+1.24
Aroma™ 7.32+1.31 7.38+1.10 6.85+1.25 7.29+1.38
Flavor™ 7.32+¢1.17 7.41+1.15 7.03+1.33 7.41%1.18
Taste 7.67+1.19° 7.64+0.98° 6.91+1.44° 7.23+1.39%
Texture™ 7.35+1.39 7.41+0.98 6.91+1.44 7.05£1.30
Overall preferences  7.41+1.32% 7.57+1.19° 6.85+1.32" 7.32+1.45%

*Mean in the same row with different superscripts are significantly different (p<0.05).

*NS, no significant differences (p>0.05).
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Table 3. Sensory acceptance test scores of red bean milk with maltitol at different levels

Maltitol (%)

Attribute
5 10 15 20

Appearance 6.93+1.27° 7.25+7.11% 7.76+0.99° 7.60+0.97°
color 6.88+1.23° 7.25+0.97™° 7.74+1.02° 7.55+0.98%
Aroma 6.88+1.00° 7.30+0.96" 7.7620.97° 7.39+0.92%
Flavor 6.76+1.15° 7.2540.97" 7.81+1.18° 7.44+1.33%
Taste 6.62+1.21° 7.39+1.00° 7.90+1.19° 7.58+1.33°
Texture 6.72+1.24° 7.16+0.99 7.72+1.16° 7.58+1.11%
Overall preferences  6.69+1.12° 7.34+0.97° 7.95+1.21° 7.69+1.24%

*Mean in the same row with different superscripts are significantly different (p<0.05).
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Figure 2. Red bean milk with maltitol content at different levels
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Table 4. Chemical compositions of red bean milk

Chemical compositions

Red bean milk (100 g)

Moisture 77.50 g

Protein 10.50 g

Fat 0.01g

Ash 0.34 g

Total Carbohydrate 0.12g

Energy 88.67 kcal
Crude Fiber 11.659
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