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Abstract

Sucrose is added to feed materials to alter the taste and texture of extruded products. Emulsifier
can affect extrudate properties by forming complexes with amylose during extrusion-cooking. These
ingredients may improve the cell structure and texture of cornmeal extrudates obtained by using
CO; as a bubble forming agent. The objective of this study was to evaluate effects of sucrose (5%
and 10%) and glyceryl monostearate (GMS) (0.75% and 1%) on properties of cornmeal extrudates
produced with CO. at injection pressures from 1.04 to 2.07 MPa. Dough temperature increased and
die pressure decreased when CO, was injected into barrel. The addition of sucrose to cornmeal resul-
ted in decreasing dough temperature, specific mechanical energy (SME) input, and die pressure. SME
input was not significantly influenced by GMS addition but die pressure was decreased when GMS
was added. Extrudate density was decreased over observed CQ, injection compared to GMS. WSI
was significantly decreased with the addition of GMS. Paste viscosity was also decreased with addition
of sucrose or GMS, but significant differences of paste viscosity among CO, injection pressures were
not found. Stucture forming and texture of cornmeal extrudates by CO, injection was improved by

adding GMS.
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Fig. 1. Screw configuration used in this experiment and positions of steam vent, CO, gas injection and pressure
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Table 1. Effects of sucrose and GMS on process para-
meters for extrusion puffing of cornmeal via CO, gas
injection

Process parameters System parameters

Formula
CO, SME Die Dough
pressure pressure temp.
(MPa) (W-hr/kg) (MPa) ()
Cornmeal 0 88.0 4.28 102
1.04 89.1 4.14 101
1.38 88.5 3.31 114
1.73 89.4 3.38 115
2.07 89.2 3.03 114
5% Sucrose 0 76.9 3.51 102
1.04 76.4 3.03 111
1.38 78.0 3.10 113
1.73 79.1 3.03 113
2.07 839 2.76 114
10% Sucrose 0 65.6 3.17 88
1.04 61.6 241 103
1.38 59.9 2.34 103
1.73 61.2 2.21 103
2.07 61.2 2.14 103
0.75% GMS 0 87.6 2.97 103
1.04 86.4 2.53 113
1.38 85.2 2.38 114
1.73 88.8 2.31 113
2.07 87.6 2.17 114
1% GMS 0 88.2 2.82 105
1.04 85.8 2.28 110
1.38 85.2 2.28 111
173 88.2 221 112
2.07 85.1 1.93 111
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Fig. 2. Pressure profiles of melted dough in extruder barrel
(@) 5% sucrose, (b) 10% sucrose, (c) 0.75% GMS, and (d) 1% GMS
O, 0 MPa; @, 1.04 MPa; v, 138 MPa; v, 1.73 MPa; 1|, 207 MPa
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Fig. 3. Effects of sucrose and GMS on density of cornmeal extrudates puffed with CO, gas. Error bars show
the 95% confidence interval for replicate experimental units
%, corn meal; N, 5% sucrose; 8, 10% sucrose; B, 0.75% GMS; &, 1% GMS.
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Fig. 4. Effects of sucrose and GMS on water absorp-
tion index (WAI) and water solubility index (WSI) of
cornmeal extrudates puffed with CO, gas
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Fig. 5. Effects of sucrose and GMS on paste viscosity
of cornmeal extrudates puffed with 1.04 MPa CO; in-
jection pressure
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Fig. 6. Effects of CQO, injection pressure on paste visco-
sity of cornmeal extrudates. Error bars show the 95%
confidence interval for replicate experimental units
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