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ABSTRACT

Cricket powder is an important potential source of alternative protein in the future. This research aims to

develop flakes mixed with cricket powder to increase nutritional value and its application in granola ball product.

The ratio of wheat flour to cricket powder was studied at 3 levels 90:10, 80:20, and 70:30 compared with the control

formula (flakes without cricket powder). The result of physical, chemical quality, and sensory evaluation found that

increasing the amount of cricket powder in the flakes increased the protein content, whereas the water activity (a,,)

was significantly lower (p<0.05). The optimum ratio of wheat flour to cricket powder for flakes production was

70:30. Flakes were applied in granola ball products, and the effect of the ratio of flakes, coconut flakes, and oats at

ratios of 70:10:20, 60:10:30, 50:20:30, 60:20:20, and 60:15:25 on product qualities was studied. It was found that

formulas with a ratio of 60:15:25 gained the highest liking scores in all attributes. The developed granola balls were

considered a source of protein (10.48%) and crude fiber (8.58%). The total energy was 4.36 kcal/g.

Key words: cricket powder, flakes, granola ball, protein
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Table 1 The ratio of wheat flour to cricket powder in flakes production

Ingredient Wheat flour : Cricket powder (percentage by weight)
(g 100:0 (A) 90:10 (B) 80:20 (O) 70:30 (D)
Wheat flour 22 17.6 15.4
Cricket powder
- 4.4 6.6

(Gryllus bimaculatus)
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Table 1 (Continuous)

775

Ingredient Wheat flour: Cricket powder (percentage by weight)

(2 100:0 (A) 90:10 (B) 80:20 (C) 70:30 (D)
Germinated black 12 12 12 12
glutinous rice flour
Rice flour 7 7 7 7
Honey 43 43 43 43
Milk powder 10 10 10 10
Rice protein powder 5 5 5 5
Salt 1 1 1 1
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Figure 1 Mixture design showing the overlap of flakes with cricket powder, coconut flakes and oat to produce

granola ball

Table 2 Granola ball formulation with different ratios of flakes with cricket powder, coconut flakes and oat

Formula Flakes with cricket powder (%) Coconut flakes (%) Oat (%)
1 70 10 20
2 60 10 30
3 50 20 30
4 60 20 20
5 60 15 25
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(Schopf and Scherf, 2021)

Table 3 Protein contents and water activity of flakes with different ratios of cricket powder

Formula Protein content (%owet weight basis) Water activity (a,)
A (100:0) 13.55 +2.26° 0.305 + 0.006"
B (90:10) 17.13 £0.04° 0.419 £ 0.003°
C (80:20) 19.49 £0.41° 0.374 + 0.009"
D (70:30) 20.59 £ 0.10° 0.351 £ 0.004°

Mean + SD with different lowercase superscripts in each column are significantly (p<0.05) different.
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(Ministry of Public Health, 1998)

Table 4 Sensory evaluation of flakes with different ratios of cricket powder

Sensory attributes

Formula
Color Smell Flavor Taste * Crispiness Overall liking ™
A (100:0) 6.63+1.54°  6.07+1.53" 6.57+1.38" 6.50+1.43 6.00£1.91° 6.50+1.53
B (90:10) 6.13+1.25"  5.87+1.61"  6.37+1.50" 6.43+1.48 6.10£1.92° 6.50+1.43
C (80:20) 6.17+1.56"  5.53+1.76’ 5.70£1.99° 5.97£2.16 6.97+1.83" 6.23£1.96
D (70:30) 6.37£1.40"  5.93+1.39"  5.95+1.64" 6.27+1.72 6.60+1.40" 6.57+1.50

Mean + SD with different lowercase superscripts in each column are significantly (p<0.05) different.

ns = indicates a non-significant effect (p>0.05).
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Figure 2 Flakes with cricket powder
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Table 5 Hardness and water activity of granola ball with different formula

Formula Flakes with cricket Coconut flakes Oat Hardness Water activity
powder (%) (%) (%) N) (a,)
1 70 10 20 25.15+4.83" 0.54 +0.01°
2 60 10 30 52.71 £ 12.68" 0.44 +0.02°
3 50 20 30 24.29 +4.60 0.51+0.01"
4 60 20 20 45.55+21.61° 0.50 +0.02"
5 60 15 25 29.63 +2.70° 0.48 +£0.01°

Mean + SD with different lowercase superscripts in each column are significantly (p<0.05) different.

Table 6 Sensory evaluation of granola ball with different formula

Sensory attributes

Formula
Color Flavor Taste Crispiness Overall liking
1 6.60 + 1.48° 6.50 + 1.57° 6.33+1.71% 557+2.11° 6.20 + 1.56"
2 6.57 +1.52° 6.63 + 1.45 6.67+1.56" 5.57 +2.45" 6.37+1.81"
3 6.40 + 1.50" 6.57+1.79° 6.67 +1.97" 5.57+237" 6.37+2.16"
4 5.67+1.94° 543 +1.48° 6.07 = 1.36° 3.63 236" 5.47+1.68°
5 6.70 + 1.37° 7.07 +1.39° 6.87 + 1.55° 5.97+2.34" 6.77 £ 1.63"

Mean + SD with different lowercase superscripts in each column are significantly (p<0.05) different.
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Figure 3 Developed granola ball

Table 7 Chemical composition of developed granola ball

Chemical composition

Developed granola ball

Protein content (Y%owet weight basis) 10.48 +0.57
Fat (%wet weight basis) 7.64+0.73
Moisture content (Y%owet weight basis) 9.77 £ 0.06
Ash (Y%wet weight basis) 1.10£0.03
Crude Fiber (%wet weight basis) 8.58+1.29
Total carbohydrate (%owet weight basis) 62.67 £1.67
Energy (Kcal/g) 436 £0.04
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