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1- Native image

2- Gray image

Table 2 Effect of feed moisture and screw speed on Expansion index, Bulk density, Porosity and

Firmness of extruded sorghum

Firmness Porosity Bulk density Expansion Screw speed Moisture (%)
N) (%) (g cm-’) index (rpm)
2.98+0.01° 48.42+0.237 0.42+0.01" 2.99+0.02° 140
2.23+0.01¢ 52.95+0.12° 0.35+£0.01¢ 3.35+0.31° 170 14
1.96+0.03" 54.86+.06° 0.33+0.03" 3.39+0.04° 190
3.21+0.01° 46.12+0.07 0.48+0.03° 2.86+0.931 140
2.99+0.02° 48.93+0.32¢ 0.45+0.00¢ 2.94+0.65° 170 16
2.48+0.00¢ 50.37+0.34° 0.43+0.02¢ 2.98+0.09° 190
3.55+0.02° 43.29+0.02" 0.52+0.01° 2.61+06" 140
3.12+0.00° 45.32+0.11¢ 0.47+0.03¢ 2.7340.4° 170 19
2.86+0.01¢ 48.63+0.05¢ 0.45+0.01¢ 2.79+0.35¢ 190

Reported values correspond to the mean+standard deviation. Different letters in the same column indicate significant
differences (P<0.05).
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Table 3 Effect of feed moisture and screw speed on Water absorption index, Water solubility index and
Oil absorption index of extruded sorghum

Moisture Screw speed WAI WSI OAI
(%) (rpm) (g/g) (g/g) (g/g)
140 5.35+0.067 30.23+0.24° 6.49+0.09°
14 170 5.24+0.13¢ 31.15+0.08° 6.89+0.15¢
190 5.01+0.08" 32.36+0.09* 7.41+0.06°
140 5.63+0.26° 23.49+0.09° 5.38+0.08"
16 170 5.39+0.07¢ 28.14+0.12¢ 5.87+0.01°
190 5.25+0.31° 30.38+0.08° 6.23+0.07¢
140 6.46+0.4% 14.37+0.07¢ 4.77+0.16"
19 170 6.12+0.12° 15.3440.01° 5.03+0.03¢
190 6.07+0.06" 17.91+0.14° 5.34+0.05"
control 3.17+0.088 4.43+0.04" 8.96+0.09%

Reported values correspond to the mean+standard deviation. Different letters in the same column indicate significant
differences (P<0.05).
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Table 4 Effect of feed moisture and screw speed on color parameters of extruded sorghum

Moisture Screw speed

(%) (tpm) L o o
140 71.43+0.049 6.18+0.09° 24.18+0.15™

14 170 71.3340.03¢ 6.02+0.01¢ 23.9240.08°
190 70.42+0.11° 5.8240.03¢ 23.42+0.11¢
140 74.4240.09° 5.69+0.139 22.73+0.04°

16 170 72.8620.04° 5.34+0.08° 22.34+0.07"
190 72.5440.12° 5.11+0.06" 22.11+0.03°
140 68.3240.02° 6.30+0.07° 24.32+0.14%®

19 170 68.27+0.08" 6.66+0.17* 24.52+0.03°
190 68.2240.16" 6.82+0.04° 24.89+0.04%

Control 80.37+0.14* 4.18+.078 18.46+.08°

Reported values correspond to the mean+standard deviation. Different letters in the same column indicate significant
differences (P<0.05).
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Table 4 Effect of feed moisture and screw speed on sensory properties of extruded sorghum

M(E:;:)u re Scrirv;r;;;eed color Texture Flavor Crispiness Overall acceptability

140 6.12% 6° 6° 6.11° 6.59

14 170 6° 6.12° 6.32° 6.22° 6.8°
190 6.36 7.35° 6.17" 6.86° 6.82°
140 6° 5.4° 6.1° 59 5.6°

16 170 6.23% 5.61° 6.13% 5.61° 6™
190 6.4 6.20° 6° 6.25° 6.13°
140 6.09" 4.9° 6.34° 3.1 3.42°

19 170 6.17° 5d 6.18% 4.35° 4.91¢
190 6.39* 5.14¢ 6.1° 5.18% 59

Reported values correspond to the mean+standard deviation. Different letters in the same column indicate significant

differences (P<0.05).
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Sorghum is a tolerant grain against droughtness and rich source of starch, protein (kafirin) and
physicochemical components. Sorghum can be used in an extruded products because of its bland flavor,
light color and good expansion. According to factorial design, whole grain sorghum was extruded to
evaluation the effect of moisture (14, 16 and 19 %) and screw speed (140, 170 and 190 rpm) at constant
temperature (150°C) on textural and physicochemical properties. The most value of porosity (56.24 %),
expansion (3.39), water absorption (6.67 g g and hardness and also the lowest value of bulk density
(.344 g cm’) and oil absorption (4.77 g g') was obtained from 19% - 140 rpm. The most value of water
solubility (32%) was obtained from 14% - 190 rpm and the lowest value of L* (68.22) was obtained from
19% - 170 rpm. Sensory analyses showed that sorghum flour extruded at 190 rpm with 14% feed
moisture had most general acceptability.

Keywords: Twin-screw extruder, Image processing, Healthy

* Corresponding Author E-Mail Address: € milani81@yahoo.com



