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Abstract

This research aimed to develop a snack bar using the extrusion process. The development
of extruded was done by varying the ratio of corn grit 70-90%, black sesame 5-25%, and coconut
meal 5-25% with a mixture design to conduct seven formulations used in the extrusion process.
The extruded products were different in color, density, hardness, and expansion rate resulting in the
ratio of raw materials in the formulation. The formula contained less corn grit, more black sesame
or coconut meal had a low expansion rate while high in density and hardness. Selected the formula
of extruded products with a ratio of corn grit: black sesame: coconut meal was equal to 76.5: 11.75:
11.75 by considering the consumer acceptance and nutritional value of the product. Consumer
testing (60 consumers) of snacks bar added with black sesame and coconut meal indicated that

overall liking of the developed product was “like slightly to like moderately”.
Keywords: Snack bar; Extrusion; Coconut meal; Sesame; Maltitol syrup
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Table 1 The formulation and initial moisture content of extruded by varying the amount of corn

grit, black sesame and coconut meal with constrained mixture design.

Formulation % corn grit % black sesame % coconut meal % initial moisture content
1 90 5 5 15
2 80 15 5 15
3 70 25 5 15
a 70 15 15 15
5 70 5 25 15
6 80 5 15 15
7 76.5 11.75 11.75 15
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Table 2 The moisture content and water activity of 7 extrudes by varying the amount of corn grit,

black sesame and coconut meal.

Formulation Ratios of corn grit to black sesame Moisture content Water activity (a,)
to coconut meal (%)
1 90:5:5 3.50+0.37° 0.174+0.01%
2 80:15:5 3.99+0.12° 0.194+0.014%
3 70:25:5 3.50+1.06" 0.196+0.009°
4 70:15:15 2.88+1.29° 0.164+0.037°
5 70:5:25 3.57+0.72° 0.177+0.024%
6 80:5:15 3.28+0.93% 0.191+0.079%
7 76.5:11.75:11.75 3.87+0.73% 0.231+0.069°

mean+SD; a-b means within each column indicate significant differences (p < 0.05) using Duncan's multiple

range test.
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Table 3 The hardness, density and expansion rate of 7 extrudes by varying the amount of corn

grit, black sesame and coconut meal.

Formulation Hardness Density Expansion rate
3

(N) (g/cm”) longitudinal sectional
1(90:5:5) 30.09+1.37° 0.108+0.002° 1.3720.11° 3.13+0.33°
2 (80:15:5) 59.49+4.79° 0.156+0.012° 1.43+0.08° 2.83+0.33¢
3 (70:25:5) 54.78+5.32° 0.182+0.029° 1.35+0.06> 2.69+0.23¢
4 (70:15:15) 58.45+6.81°° 0.154+0.030° 1.28+0.05¢ 2.58+0.15¢
5 (70:5:25) 78.53+4.09° 0.162+0.014%° 1.25+0.04¢ 2.62+0.17¢
6 (80:5:15) 45.70+3.86° 0.141+0.037° 1.33+0.13%¢ 2.99+0.45°
7(76.5:11.75:11.75) 49.02+3.76° 0.150+0.019° 1.32+0.12¢ 2.80+0.26°

mean+SD; a-e means within each column indicate significant differences (p< 0.05) using Duncan's multiple

range test.
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Table 4 The color, Hardness and Water activity of 7 snack bars by varying the amount of corn grit,

black sesame and coconut meal.

Formulations Color Hardness Water activity
L* c* h Q) (@

1(90:5:5) 54.19+0.76° 26.11+0.79° 85.00+0.30° 10.02:0.53¢ 0.277+0.050°
2 (80:15:5) 44.68+0.80¢ 18.00+0.25° 86.18+0.51° 13.02+1.38° 0.314+0.011°
3 (70:25:5) 38.12+0.56° 13.06+0.33¢ 85.96+0.14° 12.44+1.50% 0.303+0.020°
4 (70:15:15) 47.19+0.69° 15.63+0.92¢ 85.45+0.17° 12.40+1.22% 0.294+0.009°
5 (70:5:25) 55.46+0.37° 24.50+0.65° 84.52+0.17¢ 17.95+1.22° 0.265+0.024°
6 (80:5:15) 55.32+1.46 24.20+0.95° 84.37+0.48¢ 11.56+1.01° 0.300+0.065%
7(76.5:11.75:11.75) 47.93+0.58° 17.47+0.52¢ 85.45+0.16° 11.81+0.63° 0.273+0.013%

mean+SD; a-e means within each column indicate significant differences (p=< 0.05) using Duncan's multiple

range test.
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Table 5 The sensory score of 7 snack bars by varying the amount of corn grit, black sesame and

coconut meal.

Formulations Color Crispness Buttery sesame Coconut Overall
flavor flavor flavor liking

1 (90:5:5) 7.1+1.3° 6.0+1.9% 6.5+1.7° 6.0£1.3° 6.2+1.4° 6.5+1.4°
2 (80:15:5) 5.6+1.5" 5.0+1.7° 6.0£1.3° 5.8+1.5% 5.7+1.6° 5.4+1.59
3 (70:25:5) 4.0+1.7¢ 4.2+1.9° 5.3+1.7¢ 5.4%1.9° 5.4x1.5° 4.8+1.8°
4 (70:15:15) 5.1x1.4° 5.0+1.9° 5.9+1.6 5.6+1.5 5.7+1.8 5.5+1.6%
5(70:5:25) 6.7+1.4° 4.5+2.1% 5.9+1.6 5.7+1.4%¢ 6.1+1.7° 5.6+1.6%
6 (80:5:15) 6.7+1.6% 5.0+1.8° 6.1+1.7%¢ 5.6+1.5> 5.9+1.5%¢ 5.9+1.7°
7(76.5:11.75:11.75)  5.8+1.4° 5.1+1.9° 6.5+1.4% 6.1£1.6% 6.1£1.6™ 6.1£1.7%

mean+SD; a-e means within each column indicate significant differences (p< 0.05) using Duncan's multiple

range test.
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Table 6 The predictive regression models for sensory quality (sesame flavor, coconut flavor and

overall liking) of snack bars by varying the amount of corn grit, black sesame and

coconut meal.

Dependent variable  Predictive model R? Model
signification
Sesame flavor 6.008X; + 5.531X, + 5.691X, 0.99 0.00
Coconut flavor 6.417X; + 5.419X, + 6.059X5 1.00 0.00
Overall liking 6.418X; + 4.902X, + 5.742X5 0.99 0.00
Noted: X1 means corn grit, X2 means black sesame and X3 means coconut meal
UWNUATWAINNITVAADILUUEIUNEL Con-  AReRsIdmvaunandilng : ¢1e1 : nnugnd
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Figure 2 Contour plot of for sensory quality (sesame flavor, coconut flavor and overall liking) of snack

bars by varying the amount of corn grit, black sesame and coconut meal.
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