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Table 1 Variables (factors) used for mixture design

Coded- variable levels Natural-variable levels

X, (Eggplant X, (Cricket,  X; (Binder,

o % & leave, %) %) %)

0.00 0.50 0.50 30.00 40.00 30.00
1.00 0.00 0.00 50.00 30.00 20.00
0.00 0.00 1.00 30.00 30.00 40.00
0.67 0.17 0.17 43.30 33.40 23.40
0.50 0.00 0.50 40.00 30.00 30.00
0.17 0.17 0.67 33.40 33.40 33.40
0.33 0.33 0.33 36.60 36.60 26.60
1.00 0.00 0.00 50.00 30.00 20.00
0.00 0.00 1.00 30.00 30.00 40.00
0.50 0.50 0.00 40.00 40.00 20.00
0.00 1.00 0.00 30.00 50.00 20.00
0.00 0.50 0.50 50.00 40.00 30.00
0.00 0.67 0.17 30.00 43.40 23.40
0.00 1.00 0.00 30.00 50.00 20.00
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Table 2 Organoleptic test of baked crispy snack of eggplant leaves fortified with protein from insects

Organoleptic test

Coded-variable levels

Appearance Color Flavor Taste Texture Overall
0.00 0.50 0.50 6.06 +0.84 5.46 £ 0.76 6.33 + 0.64 5.63 + 0.90 6.53 £ 0.74 6.63 +0.68
1.00 0.00 0.00 7.56 + 1.02 712 +0.82 6.98 +0.88 7.37 £ 0.66 7.40 + 0.96 765+ 1.14
0.00 0.00 1.00 6.12 £ 0.96 587 +0.75 5.93 + 1.06 5.40 + 1.04 527 £0.70 5.73 + 1.06
0.67 0.17 0.17 7.15+£0.72 6.89 +0.92 6.98 + 0.94 6.98 + 0.80 6.27 + 0.88 7.45+0.94
0.50 0.00 0.50 6.93 +0.80 6.97 +0.98 6.63 +0.96 6.61 £0.72 6.67 +0.92 6.78 + 0.64
0.17 0.17 0.67 6.35+0.78 6.78+0.76 6.94 + 0.82 6.32 +0.98 6.72 + 0.98 6.65 +0.92
0.33 0.33 0.33 7.02 +0.90 714 £0.72 6.94 +0.78 7.02 +0.88 6.76 + 1.02 6.83 + 0.86
1.00 0.00 0.00 7.64 £ 1.10 7.34+0.94 7.34 +0.86 7.24 +0.76 7.35+£0.90 7.72 £0.98
0.00 0.00 1.00 5.54 +0.64 6.23 +0.88 585+ 1.04 5.36 + 0.82 5.36 + 0.82 5.87 +0.88
0.50 0.50 0.00 6.82 +0.85 6.98 + 1.04 6.82 +0.98 792+ 1.12 6.28 +0.78 715+ 1.02
0.00 1.00 0.00 6.23 +0.70 6.03 £ 0.82 583+0.74 553+ 1.04 543 +0.96 682+ 0.76
0.00 0.50 0.50 6.77 £ 0.98 7.07 £0.96 7.06 +0.82 7.74 £ 0.96 6.03 + 1.06 7.12 +0.80
0.00 0.67 0.17 6.10 £ 0.90 6.72 £ 0.84 6.67 +0.98 6.12£0.78 573+0.84 6.93 = 1.06
0.00 1.00 0.00 6.34 + 0.86 6.26 + 1.05 594 +1.12 5.65 +0.98 5.48 + 0.90 6.12 +0.82

Note: Data is shown as mean values + standard deviation and was obtained from one hundred panelists

A: Eggplant leave
A: Eggplant leave 12200
1200

1.00 0.00 1.00 1.00 0.00 1.00

B: Cricket C: Binder B: Cricket C: Binder
Appearance Color
A: Eggplant leave A: Eggplant leave
12200 1200

1.00 0.00 1.00

) . 1.00 0.00 1.00

B: Cricket C: Binder B: Cricket C: Binder
Flavor Taste

A E lant leave
gg?zo A: Eggplant leave
1200

0.00 1.00

1.00
B: Cricket C: Binder 1.00 0.00 1.00
Texture B: Cricket C: Binder
Overall

Figure 1 Contour plot of organoleptic test of baked crispy snack of eggplant leaves fortified with protein from insect
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Table 3 Predicted and observed values for response variables of the suitable formula of baked crispy snack of eggplant leaves fortified with protein from

insects

Response Critical values of independent variables Stationary point Predicted value Observed value®
variable Xy X, X,
(Eggplant leave, %) (Cricket, %) (Binder, %)
Overall 50 30 20 Maximum 7.70 7.74 £ 0.68
Note: ®Data is shown as mean values + standard deviation and was obtained from one hundred panelists
Table 4 Regression coefficients of predicted polynomial model for response variable
Organoleptic test Equation R
Appearance Y = 7.60X1 + 6.24X2 + 5.84X3 - 0.68X1X2 + 0.91X1X3 - 0.21X2X3 + 0.64X1X2X3 0.9243
Color Y = 7.16X1 + 6.17X2 + 6.09X3 + 1.26X1X2 + 1.15X1X3 - 2.13X2X3 + 16.73X1X2X3 09111
Flavor Y = 7.13X1 + 5.88X2 + 5.94X3 + 1.60X1X2 + 0.54X1X3 + 2.07X2X3 + 6.93X1X2X3 0.9177
Taste Y = 7.25X1 + 5.55X2 + 5.44X3 + 5.34X1X2 + 1.11X1X3 + 0.65X2X3 - 2.18X1X2X3 0.9566
Texture Y = 7.30X1 + 5.40X2 + 5.40X3 - 0.89X1X2 + 1.35X1X3 + 4.76X2X3 — 3.06X1X2X3 0.9087
Overall Y = 7.70X1 + 6.47X2 + 5.81X3 - 0.26X1X2 + 0.29X1X3 + 2.07X2X3 - 1.13X1X2X3 0.9313

Note: X1 (eggplant leave), X2 (Cricket), X3 (Binder)
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Table 5 Physical, chemical and antioxidant properties of the suitable

formula of baked crispy snack of eggplant leaves fortified with protein from

insects

Physical, chemical and Content

antioxidant properties

Physical properties

Color
L 2282 +1.12
a* -321+0.31
b* 11.53 + 1.30

Chemical properties
Protein (g/100g) 16.24 + 0.72
Lipid (g/100g) 713 + 145
Ash (g/100g) 4.07 +0.76
Moisture (g/100g) 5.89 + 0.26
Fiber (g/100g) 6.79 + 1.05
Carbohydrate (g/100g) 59.88 + 1.36

Antioxidant activity
DPPH radical scavenging (% inhibition) ~ 64.82+3.61

Note: Data is shown as mean values + standard deviation and was obtained

from triplicate samples
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ABSTRACT
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The aim of this study was to develop the baked crispy edible eggplant leaves fortified
with protein from insects. The effects of 3 ingredient ratios including edible eggplant
leaves (Solanum melongena L.; 30-50%), crickets (Acheta domestica; 30-50%) and
a binder (Tapioca flour; 20-40%) on the qualities of baked crispy edible eggplant
leave product were studied. A mixture design was applied to examine the amount of
edible eggplant leaves, crickets and the binder on the overall preference of baked
crispy edible eggplant leaves. The results showed that the appropriate ratio for the
production of baked crispy edible eggplant leaves was the mixture of edible eggplant
leaves, cricket and binder at 50.00:30.00:20.00 ratio, respectively. This ratio gave
the highest overall preference with the value of 7.70. The final product, baked crispy
edible eggplant leaves showed the greenish color with L* a* b* value of 22.82, —
3.21 and 11.53, respectively. The protein, fat, ash, moisture, fiber, and carbohydrate
content in the product were 16.24, 7.13, 4.07, 5.89, 6.79, and 59.88 g/100g,
respectively. The antioxidant activity measured by DPPH radical scavenging assay
was 64.82%.
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