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Development of dried wide strip noodles made from riceberry flour substituted

for rice flour with silkworm pupae powder
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Abstract
The objective of this research was to investigate the quantity of riceberry rice flour (10, 20, 30, 40 and 50% of

the weight of rice flour) used as a substitute for rice flour in the wide strip noodle production with silkworm pupae
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powder supplementation, compared to the control sample (noodles made from rice flour). It was found that as the
amount of riceberry flour substitution increased, values (L) and (b) tended to decrease, while (a) increased. The
texture analysis revealed a reduction in elastic and tensile strength. As sensory evaluation using the 9-point hedonic
scale, it was found that the substitution of 20% riceberry rice flour scored in the range of 6.13 to 7.43, showing the
slightly to moderately like range and considering an appropriate quantity. When studying the quantities of silkworm
pupae powder supplementation (0, 5, 10 and 15% of the total weight of dry ingredients), it was found that as the
amount of silkworm pupae powder increased, the values of L and a tended to decrease, while the value of b
increased. With a 5% silkworm pupae powder supplement, the likability score ranged from 6.10 to 6.83 (slightly
likable), indicating consumer acceptance. The study of drying temperatures at 50, 60 and 70 degrees Celsius for 6
hours revealed a reduction in moisture content of 9.19, 8.21 and 6.88%, respectively (wet basis). Then, the developed
product was analyzed for its nutritional values per 100 grams, consisting of carbohydrates, protein, fat, ash, and fiber
of 87.83, 4.01, 0.91, 0.32 and 0.09 grams. Beta-carotene and total energy were 14.76 micrograms, and 375.55
kilocalories. Therefore, the use of riceberry flour and silkworm pupae powder in dried noodle products could enhance
the nutritional value of the product.

Keywords: wide strip noodles, riceberry flour, silkworm pupae powder, drying
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Table 1 Physical characteristics of the different amounts of riceberry flour substituted for rice flour in

noodle products.

physical characteristics

treatments N N N

moisture (%) L a b elastic (mm)  tensile strength (N)
control 61.84:2.09°  30.70+1.04° -0.84%0.07°  1.19:0.15"  32.82+3.92° 57.61+8.15"
10% 55.19¢5.78°  21.83:0.37°  1.88:0.14°  1.08:0.42"  32.37+547% 39.68+6.57"
20% 53.88+1.75°  20.75:0.51°  2.68:0.26°  1.02:0.28"  29.03+6.02" 37.10+11.51°
30% 51.67:4.93°  16.60£0.97°  3.08:£0.36"  0.9740.27"°  27.52+7.12" 36.93+4.73°
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Table 1 Physical characteristics of the different amounts of riceberry flour substituted for rice flour in

noodle products (continue).

physical characteristics

treatments " " "
moisture (%) L a b elastic (mm)  tensile strength (N)

40% 45.95£3.49°  15.24+0.31° 3.22+0.29° 0.83x0.26"°  22.87+5.30% 34.69+5.02°

50% 39.27£1.55°  14.39+0.17°  3.16£0.22° 0.69:0.28°  21.6123.04° 34.3746.91°

note: meanzstandard deviation
L: lightness. a: redto green. b yellow to blue
**°® means with the different letters are significantly different (p<0.05).

" control is noodles made from 100% rice flour.

Table 2 Sensory characteristics of the different amounts of riceberry flour substituted for rice flour in

noodle products.

sensory characteristics

treatments

appearance color odor taste texture overall liking
control 7.60%1.16° 7.73+1.20° 6.90+1.24° 7.10+1.37° 7.50+1.27° 7.60+1.19°
10% 7.20:0.84"  6.90+156°  6.50£1.45°  6.83+1.48"  7.06+1.68" 7.30+1.14°
20% 743+1.07"° 6.86:152°  6.13x1.40™°  6.60+1.52"  6.86£1.47"  6.96£1.18"
30% 6.80+1.29°  6.66x1.54° 5762171 6.03:1.49°  6.26+1.61"  6.33+1.34”
40% 7.00:1.36"  6.66+1.82°  6.03:1.58a°  6.33+1.76"  6.46£1.65°  6.20+1.73"
50% 6.80+1.82°  6.30+1.64°  5.36+1.93° 6.06+1.79" 5.83+1.94° 5.90+1.97°

note: meanzstandard deviation
*°° means with the different letters are significantly different (p<0.05).

" control is noodles made from 100% rice flour.

(a) control (b) 10% (c) 20% (d) 30% (e) 40% (f) 50%

Figure 1 Appearance of noodles made from riceberry flour as a substitute for rice flour.
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Table 3 Physical characteristics of silkworm pupae powder-supplemented noodles with riceberry

substituted for rice flour.

physical characteristics

treatments " N N

moisture (%) L a b elastic (mm.)  tensile strength (N)
0% 45.95+3.49°  16.79:0.94°  2.08+0.26"  0.47+0.60°  32.37+5.47° 39.68 +6.578"
5% 64.95:0.65°  17.06:0.68°  2.25+0.37°  2.45:0.89°  29.03+6.02" 35.93+5.25°
10% 62.75:0.03°  15.75:0.55°  1.81:x0.50% 2.47:0.29°  25.02+5.34™ 36.42+7.59°
15% 58.65:0.53°  14.77+0.52°  1.64:0.15°  3.59:0.45°  22.35+2.32° 36.05+7.45°

note: meanzstandard deviation.

L: lightness, a: redto green, b: yellow to blue.

**° means with the different letters are significantly different (p<0.05).

Table 4 Sensory characteristics of silkworm pupae powder-supplemented noodles with riceberry

substituted for rice flour.

sensory characteristics

treatments

appearance color odor taste texture overall liking
0% 7.76+1.16" 7.66+1.49° 6.73+1.59° 6.23+1.86" 7.06+1.41° 7.33+1.21°
5% 6.83+1.36" 6.56+1.52°  6.26+1.68"  6.10£1.84"  6.361.69" 6.53£1.45°
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Table 4 Sensory characteristics of silkworm pupae powder-supplemented noodles with riceberry

substituted for rice flour (continue).

sensory characteristics

treatments

appearance color odor taste texture overall liking
10% 6.43+1.45° 5.90+1.53°  536£1.70°  563£1.82"  6.13+1.59% 5.96+1.79”
15% 6.23+1.59° 5.86+1.88" 4.93+1.58° 5.16+1.85° 5.40+1.73° 5.301.68°

note: meanzstandard deviation.

**° means with the different letters are significantly different (p<0.05).

(a) 0% (b) 5%

L |

(d) 15%

(c) 10%

Figure 2 The appearance of noodles made from riceberry flour as a substitute for rice flour

supplemented with silkworm pupae powder.
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Table 5 The moisture content as affected by drying temperature of noodles with riceberry flour as a

substitute for rice flour supplemented with silkworm pupae powder.

drying temperature

physical characteristics

o

50°C

60°C 70°C

moisture (%) 9.19+0.16°

8.2120.18" 6.88+0.26°

note: mean + standard deviation

*® means with the different letters are significantly different (p<0.05).

(a) 50°C

(b) 60°C

(c) 70°C

Figure 3 Characteristics of the product dried noodles with riceberry flour substituted for rice flour,

supplemented with silkworm pupae powder.
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Table 6 Nutritional values of dried noodles from riceberry flour substituted for rice flour supplemented

with silkworm pupae powder compared with the control based on 100 g.

nutritional values

fresh developed noodles

dried developed noodles

moisture (g) 45.95+3.49 6.84+0.21
total energy (kcal) 216.12+11.72 375.55+2.53
protein (g) 2.00+0.10 4.01+0.05
total fat (g) 0.12£0.03 0.9140.01
ash (g) 0.11£0.01 0.3240.04
dietary fiber (g) 0.06+0.03 0.09+0.01
carbohydrate (g) 51.76+0.31 87.83+0.21
B-carotene (ug) N/A 14.76

remark: N/A, product's nutrition fact label is not found.
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