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ABSTRACT

Background and Objectives: Cricket powder is a popular ingredient and is used in food products.
For RD43, rice flour has a low amylose content and a low glycemic index (GI) lower than other
rice varieties. It is an interesting alternative ingredient to replace wheat flour in the production
of gluten-free food products and reduce Gl in the product. This research aimed to determine
the effects of substituting wheat flour with cricket powder and low Gl rice flour on the physical
and chemical characteristics of cookies.

Methodology: Varying amounts of flour were used in four formulas, which consist of a 100%
wheat flour formula (Control), and formulas that replaced wheat flour with low Gl rice flour,
adding cricket powder in proportions of 80:10, 75:15, and 70:20 by the 90% wheat flour weight,
respectively. The experiment was assigned in a completely randomized design. Duncan’s new
multiple range test was used to compare the difference in the average values at the 95%
confidence level.

Main Results: The results of physical properties showed that increasing the amount of cricket
powder and reducing low Gl rice flour in cookies resulted in significant differences in the bake
loss, color, water activity, and hardness of cookies (P < 0.05). By the bake loss, lightness (L¥),
yellowness (b*), and hardness (g) of cookies decreased, while water activity and redness (a*)
increased. The chemical properties showed that increasing the amount of cricket powder and
reducing low Gl rice flour in cookies resulted in significant differences in the cookies’ moisture,
protein, and fiber (P < 0.05), leading to an increase in moisture, protein, and fiber content of
the cookies.

Conclusions: There is a possibility to replace wheat flour with low Gl rice flour, adding cricket
powder in a ratio of 70:20 by wheat flour weight, to increase protein in cookie products.

Keywords: Cricket powder, low glycemic index (Gl) rice flour, cookie, physical and chemical
characteristics
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Table 1 Formulation of garlic butter cookie

Formulas

Ingredients

C RC1 RC2 RC3
Wheat flour (g) 165 - - -
Low glycemic index rice flour (g) - 132 124 116
Cricket powder (g) - 17 25 33
Corn flour (g) - 16 16 16
Salted butter (g) 100 100 100 100
Granulated sugar (g) 30 30 30 30
Icing sugar (g) 50 50 50 50
Salt (tsp) 1/2 1/2 1/2 1/2
Egg (egg) 1 1 1 1
Fresh milk (g) 30 30 30 30
Minced garlic (g) 30 30 30 30
Oregano (g) 1.5 1.5 1.5 1.5
Baking powder (g) 1.3 1.3 1.3 1.3
Sodium bicarbonate (g) 1.5 1.5 1.5 1.5

C = wheat flour contents as 100 (Control), RC1 = low glycemic index (GI) rice flour added cricket
powder contents as 80:10, RC2 = low Gl rice flour added cricket powder contents as 75:15, RC3
= low Gl rice flour added cricket powder contents as 70:20. Formulas 2-4 added corn flour

contents as 10 by wheat flour weight.
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et al.,, 2021) 281915AM Y 9MAN15ANWIVB

A
asn.n. \\?/f
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Table 2 Physical properties of garlic butter cookie

Formulas
Physical properties P-value
C RC1 RC2 RC3

Bake loss (%) 22.93 + 0.05° 21.90 + 0.22° 21.81 + 0.24™ 21.61 + 0.10° 0.000
Spread ratio (mm) 0.496 + 0.08 0.532 + 0.15 0.552 + 0.08 0.578 + 0.05 0.646
Color

Lightness (L¥) 74.75 £ 0.72° 60.97 + 0.37° 57.20 + 0.44° 55.74 + 0.36° 0.000

Redness (a*) 2.98 + 0.55° 5.63 + 0.44° 6.17 + 0.34° 6.67 +0.19° 0.000

Yellowness (b*)  26.69 + 1.29° 18.87 + 0.97° 17.28 + 0.63° 17.17 + 0.42° 0.000
Water activity 0.414 + 0.003° 0.371 +0.004°  0.373 +0.002°  0.405 + 0.003°  0.000
Hardness (g) 1,959.34 + 284.01° 1,030.43 + 319.54° 756.82 + 209.82° 748.04 + 77.39°  0.000

Means (+ Standard deviation) with different superscript letters in the same row are significant different
(P < 0.05). C = wheat flour contents as 100 (Control), RC1 = low glycemic index (GI) rice flour added
cricket powder contents as 80:10, RC2 = low Gl rice flour added cricket powder contents as 75:15, RC3

= low Gl rice flour added cricket powder contents as 70:20. Formulas 2-4 added corn flour contents

as 10 by wheat flour weight.
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a

Mnuan ANy AvesHARTusign ALY
nagieania 4 gns Tiud amadne (L) anandu
Auns (@*) wazanududingdes (b%) wuin mn
upnsiseeNlTud1ANSEdA (P < 0.05; Table
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nsuUsfunss vdnluusinadintusazanuds
Frssiithaasas lnggns C dA1Anuainguay
Aenuudmesgsian fewidu 74.75 + 0.72
WaE 26.69 + 1.29 5898931 A gns RC1 (60.97 +
0.37 way 18.87 + 0.97) gns RC2 (57.20 + 0.44
ey 17.28 + 0.63) haegns RC3 (55.74 + 0.36
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Table 3 Chemical properties of garlic butter cookie

Chemical Formulas

. P-value
properties (%) C RC1 RC2 RC3
Moisture 2.04 + 0.06" 1.78 + 0.01° 1.80 + 0.01° 1.88 = 0.05° 0.000
Protein 6.71 + 0.04° 7.80 + 0.07° 871+ 0.12° 10.04 + 0.07° 0.000
Fat 23.48 + 0.13 23.26 + 0.08 23.63 + 0.24 23.56 + 0.02 0.205
Fiber 0.49 + 0.05° 0.98 + 0.16° 1.22 + 0.07° 1.63 + 0.15° 0.003

Means (+ Standard deviation) with different superscript letters in the same row are significant
different (P < 0.05). C = wheat flour contents as 100 (Control), RC1 = low glycemic index (Gl)
rice flour added cricket powder contents as 80:10, RC2 = low Gl rice flour added cricket powder
contents as 75:15, RC3 = low Gl rice flour added cricket powder contents as 70:20. Formulas

2-4 added corn flour contents as 10 by wheat flour weight.
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