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Abstract

Selected physical properties of cornmeal extrudates fortified with dairy products and extrusion process by CO.
gas injection were analysed. Dairy products including whole milk powder, whey protein concentrate. non-fat
dry milk, and sodium caseinate were tested at the addition of 10% and 20%, based on cornmeal weight. CO,
gas was injected to the barrel at the pressure of 0.7 and 1.4 MPa. Specific mechanical energy (SME) input
was decreased by the addition of dairy products. Sodium caseinate had a litile effect on decreasing the SME
input, however whole milk powder tremendously reduced SME input when the concentration increased. An in-
crease in milk product content resulted in increasing the piece density at the injection pressure of (0.7 MPa. At
bath 10% and 20% milk product content, the piece density was lowest at the injection pressure of 0.7 MPa..
The sectional expansion index was highest at the injection pressure of 0.7 MPa. However, the specific length
was constantly increased with the increase in CO, injection pressure. Water absorption index was decreased
and water solubility index was increased by the addition of milk products. The injection pressure of CO, was

optimum at (.7 MPa. The addition of whole milk powder limited to

ducts tested resulted in putfing with CO, injection to 1.4 MPa.
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Fig. 1. Screw configuration for CO, gas injection. FP: full-pitch screw (pitch=25 mm). 2/3P: screw pitch is 2/3 of full
pitch screw. 1/2P: screw pitch is 1/2 of full pitch screw. RSE: reverse screw element with 1/2P screw.
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Fig. 2. Schematic view of extrusion system for CO, in-
jection.
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Fig. 3. Effects of milk product concentrations on spec-
ific mechanical energy (SME) input at 0.7 MPa injec-
tion pressure. @—@: wholc milk powder, B—M0: whey
protein concentrate, A—a: non-fat dry milk, ¥—W¥: so-
dium cascinate.
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Fig. 4. Effects of milk product concentrations on den-
sity at 0.7 MPa injection pressure. ®—@®: whole milk
powder, B—M: whey protein concentrate, A—aA: non-
fat dry milk, w—W¥: sodium caseinate.
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Fig. 5. Effects of CO, injection pressure on density at
10% milk product concentration. @—@: whole milk
powder, li—M: whey protein concentratc, A—aA: non-
fat dry milk, ¥—W¥: sodium caseinate.
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®—@: whole milk powder, B—B: whey protein concen-
trate, A—A: non-fat dry milk, W—W: sodium caseinate.
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Fig. 7. Effects of CO, injection pressure on specific
length (Lse) at 10% milk product concentration. ®—@:
whole milk powder, M—M: whey protein concentrate,
A—A: non-fat dry milk.
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