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Effect of CO: Gas Injection on Properties of Extruded Corn Starch
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Abstract

Com starch was extruded under relatively low shear, high moisture, and low temperature. Puffing of
corn starch dough was induced by isjecting CO: gas in the range from 0MPa to 0.09MPa. Piece density
and compressive modulus for puffed corn starch were decreased by increasing the injection pressure to
0.07MPa, and increased above 0.07MPa. The microstructure of corn starch puffed with CO» gas showed
thick cell wall and small cell size, compared with those puffed with steam. RVA paste viscosity curves
of corn starch puffed with CO; had different patterns from those puffed with steam, probably resulted
from partial gelatinization of starch. Water absorption and solubility were not significantly changed by
COz injection pressure, but the average degree of polymerization was reduced by higher COz injection.
The water absorption, water solubility, and the average degree of polymerization for corn starch puffed
with CO: were significantly lower than those puffed with steam.
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Fig. 1. Schematics of extrusion system for COz injec—
tion and screw configuration.
20 : The length of forward lead is 20mm
40 The length of forward lead is 40mm
60 The length of forward lead is 60mm
K: Forward knead element
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Fig. 2. Effects of injection pressure on piece density of
corn starch extruded with CO: gas.
Bars represent standard deviation(n=3).
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Fig. 3. Effects of injection pressure on compressive mo—
dulus of comn starch extruded with CO; gas.

Bars represent standard deviation(n=5).
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Fig. 4. Scanning electron microphotographs of cross

section

of extrudates(>20).

(a) Cam-starch extrudate puffed with 0.01MPa COy injection, (b) 0.03MPa COy injection, (c) .00MPa COz injection,
{d) Corn-starch extrudate puffed with conventional steam puffing (die temperature: 140°C, moisture content, 2096).
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Fig. 5. Paste-viscosity curve measured by Rapid Visco—Analyzer.
(a) Raw com starch, (b) Corn—starch extrudate puffed with 0.07MPa CO» injection, (c) Corn-starch extrudate puffed
with conventional steam puffing(die temperature: 140°C, moisture content' 2024).

Table 1. Selected chemical properties of corn starch
extruded with steam and carbon dioxide gas

8024 ethanol

Process variables” ?Vj%l 3,55 solubility  DR,?
o/g) (26}
{a) Steam puffing 271 427 0045 559
{b) Injection pressure .., -
(©.03 MPa) 735 13.04 0.088 872
{c) Injection pressure _ ..
(0.07 MPa) 585 11.25 0.08% 814

"a) Com-starch extrudate puffed with conventional stearm
puffing(die termperature: 140°C, moisture content: 20%4), (b
Corn-starch extrudate puffed with 0.03 MPa CO: injection,
(c) Camstarch extrudate puffed with 0.07MPa COs injec-
1;10n
“NWater absorption index=gel weight(g)/sampie weight(z)

IWater solubility index=weight of solubilized sample(g)/
sample weight{g) x 100
I Total sugar/reducing sugar
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