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Table 1 The basic formula for developing rice crispy fortified with sweet potato and protein from insect

Ingredient Amount (g)
Glutinous rice flour 60
Garlic 10
Sugar 10
Salt 5

Ground pepper

Table 2 Variables (factors) used for mixture design of product

Coded variable levels

Natural variable levels

X, (Cricket, ¢) X5 (Sweet potato, g)

Z, Z, Zs X, (Tapioca, ¢
0.00 0.50 0.50 300.00
1.00 0.00 0.00 500.00
0.00 0.00 1.00 300.00
0.67 0.17 0.17 433.00
0.50 0.00 0.50 400.00
0.17 0.17 0.67 334.00
0.33 0.33 0.33 367.00
1.00 0.00 0.00 500.00
0.00 0.00 1.00 300.00
0.50 0.50 0.00 400.00
0.00 1.00 0.00 300.00
0.00 0.50 0.50 300.00
0.17 0.67 0.17 333.00
0.00 1.00 0.00 300.00

300.00 400.00
200.00 300.00
200.00 500.00
234.00 334.00
200.00 400.00
234.00 333.00
266.00 367.00
200.00 300.00
200.00 500.00
300.00 300.00
400.00 300.00
400.00 500.00
334.00 333.00
400.00 300.00

n1sUszLiiudnuazn19Uszamduia (Organoleptic
test) lnofnwmseensuvesiuilaaiiomgnsiiniign Tneld3s
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Windows (SPSS Inc., Chicago, IL, USA)
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Figure 1 Contour plot of organoleptic test of rice crispy fortified with sweet potato and protein from insect
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o

nagaugnsnangailalndiAgeiu (Table 3) sudaaIunsn
iluldlunsiunedadiuiivusauielildaniseeususy
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(Table 4) Lo 1sandadiufiinuizausdeniuvoures
nandug1nSeulEsuduALazlusiuainuuas lnenis
Usziliuanwugnslssamdudaldis 9-point hedonic scale Tu
nsfasangmsfivsnzasiiethlundndely nanisAnwimudn
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819 200 N5 wazUSUIMRINUNA 372 auaidu avvinla
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Table 3 Predicted and observed values for response variables of the suitable formula of rice crispy fortified with sweet potato and protein from insect

Response variable Critical values of independent variables Stationary point Predicted Observed value®
X X, Xs value
(Tapioca flour, g) (Cricket, g) (Sweet potato, g)

Overall 428 200 372 Maximum 7.87 7.80 £ 0.76

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

Flavor Y =7.12Z1 + 6.40Z2 + 5.89Z3 + 3.04Z172 + 5.96Z173 + 0.212273 - 0.282172273 0.9597
Texture Y = 6.08Z1 + 6.2722 + 6.97Z3 - 0.08Z1Z2 + 0.4971Z3 - 0.187273 - 1.842172273 0.9560
Color Y =7.9271 + 6.34Z2 + 53073 + 1.80Z172 + 4.01Z1Z3 + 1.0922Z3 + 7.24712273 0.9753
Taste Y = 7.75Z1 + 6.2272 + 6.2923 + 4.27Z172 - 2.32Z173 + 0.192273 + 2.25717273 0.9528
Appearance Y = 6.28Z1 + 6.66Z2 + 8.1473 - 2.297172 + 2.36Z1Z3 + 0.932273 + 4.11Z17273 0.9551
Overall Y = 6.13Z1 + 6.39Z2 + 5.87Z3 + 4.937172 + 8.04Z1Z3 + 1.382273 - 2.302122Z3 0.9399

Note: Z1 (Tapioca flour), Z2 (Cricket), Z3 (Sweet potato).
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Table 5 Proximate analysis of rice crispy (Developed formula) compared with commercial crispy

Sample Moisture Ash Lipid Protein Fiber Carbohydrate
Shrimp crispy 10.36+0.15° 3.17+0.17° 1.46+0.06° 4.88+0.30° 1.74+0.26° 78.37+0.68°
Fish crispy 11.05+0.04° 3.52+0.08° 2.17+0.08° 6.10+0.38" 2.01+0.20° 75.12+0.41°
Rice crispy (Developed formula) 9.67+0.11° 3.94+0.02° 2.13+0.16° 9.94+0.24° 3.98+0.26* 70.34+0.79¢

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscript in each column are significantly different

(P < 0.05).

Table 6 Physical property of rice crispy (Developed formula) compared with commercial crispy

Sample L* a* b* Expansion ratio (%)  Oil absorption (%)™
Shrimp crispy 43.09+0.91° 6.82+0.86° 21.40+1.24 50.30+2.93° 21.74+1.33
Fish crispy 43.46+1.60° 4.67+0.96° 20.75+1.61 45.31+1.50° 19.33+2.34
Rice crispy (Developed formula) 47.16+0.28° 5.73+0.15% 21.13+0.25 49.32+1.57° 21.70+2.54

Note: Mean values + standard deviation of determinations for triplicate samples. Values with the different superscript in each column are significantly different

(P < 0.05). ™ = not significant (p>0.05).
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ABSTRACT
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Snack

This investigation aims to develop a recipe for rice crispy with sweet potato and protein
from the insects supplements. In this investigation, the ration of three (3) ingredients,
namely tapioca flour (300-500g), cricket powder (200-400g) and sweet potato (300-
500g), and the sensory evaluation of rice crispy products were studied. A mixture design
was applied to examine the ratio of tapioca flour, cricket powder, and sweet potato on
the overall preference for rice crispy products. The results displayed that the appropriate
ratio for the production of rice crispy products were the mixture of tapioca flour, cricket
powder and sweet potato at 428, 200 and 372 g, consequentially. This ratio gave the
highest overall preference with a value of preference score of 7.87. For the final product,
the proximate composition of developed rice crispy with sweet potato and protein from
the insects supplementation were showed the highest protein, fiber and minerals when
compared to commercial crispy (shrimp and fish crispy). The expansion ratio value of
rice crispy with sweet potato and protein from the insects supplemented barely differ
from shrimp crispy, but noticeably higher than fish crispy (p<0.05).
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