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Abstract

The objectives of this research were to evaluate the nutritional, physical properties and
sensory acceptance of snack. A completely randomized design (CRD) was used to study three ratios
of Sinlek rice flour to black sorghum flour which were 60:40, 50:50 and 40: 60. Twin screw extruder
under conditions of 11 % feed moisture content, 380 rpm screw speed, and 140 °C barrel
temperature were used in the production process. The result showed that the increasing in Sinlek
flour content enhanced the lightness (L*), yellowness (b*) and expansion ratio, but decreased the
redness (a*) and hardness value. Increasing of black sorghum flour content showed the decrease
of lightness (L*), yellowness (b*) and expansion ratio, and the increase of redness (a*) and hardness
value. Snack with the highest content of black sorghum (60 %) also contained the highest value of
protein, fat, crude fiber, dietary fiber, carbohydrate, iron, total phenolic and antioxidant activities.
The developed snack (30 ¢/ serving) was a healthy snack with high fiber (22.26 %) and a source of
protein (9.94 %) following by Notification of Ministry of Public Health (No 182). The mean overall
liking score of the product was “like slightly”.
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Table 1 Physical and nutritional properties of Sinlek rice and black sorghum.

Properties Sinlek rice Black sorghum
Physical properties:

Color value

L* 81.00+0.06* 50.81+0.27

a* 0.70+0.02 3.47+0.09%

b* 11.81+0.07 13.83+0.22*
Water activity (a,,) 0.48+0.00 0.54+0.00*

Nutritional properties (% dry basis):

Moisture 10.16+0.19% 9.77+0.04
Ash 1.25+0.01 4.18+0.08*
Protein 7.78+0.31 11.50+0.07*
Fat 2.26+0.06 8.46+0.13*
Crude fiber 0.79+0.06 7.68+0.45%
Carbohydrate 87.92+0.56* 68.18+0.55
Total dietary fiber 5.71+0.21 19.69+0.81*

Insoluble dietary fiber 3.34+0.34 18.04+0.53*

Soluble dietary fiber 2.37+0.55* 1.65+0.28
Iron (mg/100 ¢ sample) 1.82+0.10 5.08+0.15*
TPC (mg GAE/100 g sample) 37.25+2.21 250.05+4.46%
TAC (mg/100 g sample) 0.54+0.02 15.59+0.13*
Antioxidant activities

DPPH (mg TE/100 g sample) 37.09+0.51 49.30+0.09*

FRAP (mg FeSO,/100 g sample) 298.14+4.49 485.80+14.83%

*Means within the same row are significant difference (p < 0.05); TPC = total phenolic content, TAC

= total anthocyanin content, GAE = gallic acid equivalent, TE = Trolox equivalent, FeSO, = ferrous

sulfate.
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Table 2 Physical properties and sensory acceptance of snack from Sinlek flour and black sorghum

flour by extrusion process.

Properties Sinlek flour : Black sorghum flour
60:40 50:50 40:60
Physical properties
Color value
L* 56.95+0.25° 52.93+0.43° 50.91+1.23°
a* 2.06+0.13 2.61+0.07° 2.70+0.06°
b* 15.20+0.17° 12.81+0.07° 12.57+0.15°
Water activity (a,,) 0.30+0.01° 0.23+0.02° 0.30+0.01°
Expansion ratio (fold) 1.55+0.03° 1.47+0.04° 1.43+0.03°
Hardness (N) 89.09+5.69" 93.81+7.74° 95.69+5.95°
Sensory acceptance score
Color™ 6.52+1.50 6.06+1.58 5.94+1.62
Expansion ratio 7.00+1.21° 6.84+1.48° 6.04+1.69°
Flavor™ 6.26+1.50 6.36+1.59 5.80+1.84
Hardness 6.96+1.35% 7.12+1.39° 6.52+1.57°
Taste™ 5.88+1.57 6.04+1.79 5.60+1.78
Overall liking™ 6.52+1.20 6.52+1.43 6.06+1.52

““Means within the same row with different superscripts are significant difference (p < 0.05); “Means

within the same row are not significant difference (p > 0.05).
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Table 3 Nutritional properties of snack from different ratios of Sinlek rice flour to black sorghum

flour by extrusion process.

Sinlek rice flour : Black sorghum flour

Properties 60:40 50:50 40:60
Nutritional properties (% dry basis)
Moisture 4.34+0.04° 3.29+0.13° 4.42+0.03°
Ash 2.31+0.07° 2.44+0.02° 2.46+0.08°
Protein™ 9.80+0.02 9.75+0.24 9.94+0.09
Fat 0.90+0.05° 0.91+0.03 1.20+0.20°
Crude fiber 3.57+0.53° 4.12+0.08" 4.31+0.46°
Carbohydrate 83.42+0.46° 82.77+0.14° 82.09+0.48"
Total dietary fiber 8.14+0.76° 9.75+0.51" 11.13+0.21°
Insoluble dietary fiber 6.58+0.27° 8.12+0.11° 9.44+0.09°
Soluble dietary fiber 1.56+0.49¢ 1.630.11° 1.70+0.30°
Iron (mg/100 g sample) 2.41+0.04° 2.78+0.04° 2.86+0.08°
TPC (mg GAE/100 g sample) 84.53+9.63" 110.81+5.60° 118.26+7.13°
TAC (mg/100 g sample) ND ND ND
Antioxidant activities
DPPH (mg TE/100 g sample) 35.4320.25° 39.14+1.49° 39.49+0.11°
FRAP (mg FeSO,/100 ¢ sample) 351.29+11.34° 361.01+0.04 366.93+10.28°

““Means within row with different superscripts are significant difference (p < 0.05); “Means within

the same row are not significant difference (p>0.05); TPC = Total phenolic content, TAC = Total

anthocyanin content, GAE = Gallic acid equivalent, TE = Trolox equivalent, FeSO, = Ferrous sulfate.
ND = Not detected
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