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Effects of Extrusion Process Parameters on
Puffing of Extruded Pellets

Jae-Hyun Kim and Gi-Hyung Ryu
Department of Food Science and Technology, Kongju National University

Pressure-puffing system or extruder has been used to puff rice kernel or rice flour. Most of the study on rice
puffing were the effect of process conditions such as moisture content and heating temperature on physical and
chemical characteristics of popped rice. The study on mechanism and development of instant puffed rice like
popcorn has been limited. Extruded waxy rice pellets were puffed in a microwave oven after drying and condi-
tioning. Extruded pellets were formed with extrusion conditions of 20~27% muoisture content, 2.76 MPa CO, gas
injection pressure and 200 rpm screw speed. Under these conditions, puffed waxy rice pellets in microwave oven
had low density and soft texture. Density and texture of puffed waxy rice pellet could be optimized by control
of moisture content, CO, gas injection pressure and screw speed that affect significantly when puffing extruded

waxy rice pellet.

Key words : gas injection, extrusion conditions, puffed rice pellet(poprice)
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Fig. 1. Screw configuration used in this experiment

FP: full pitch, 1/2P: 1/2 of full pitch, 2/3P: 2/3 of full pitch, RES:

reverse screw element
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Fig. 2. Effects of moisture content of dried pellets on density of
expanded pellets
The values are reported as meantSD(n=3). Extrusion conditions

were 105°C barrel temperature, 200 rpm screw speed and 2.8 MPa
CO, gas injection pressure.
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Fig. 3. Effects of moisture content of dried pellets on apparent
elastic modulus of expanded pellets
The values are reported as meantSD(n=10). Extrusion conditions

were 105°C barrel temperature, 200 rpm screw speed and 2.8 MPa
CO, gas injection pressure.
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Fig. 4. Effects of moisture content of dried pellets on rupture
strength of expanded pellets

The values are reported as meantSD(n=10). Extrusion conditions
were 105°C barrel temperature, 200 rpm screw speed and 2.8 MPa
CO, gas injection pressure.
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Fig. 5. Effects of CO, gas injection pressure on density of
expanded pellets
The values are reported as meantSD(n=3). Extrusion conditions

were 105°C barrel temperature and 200 rpm screw speed. Moisture
content of dried pellets was 22.7%.
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Fig. 6. Effects of CO, gas injection pressure on apparent elastic
modulus of expanded pellets

The values are reported as meantSD(n=10). Extrusion conditions
were 105°C barrel temperature and 200 rpm screw speed. Moisture
content of dried pellets was 22.7%.
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Fig. 7. Effects of CO, gas injection pressure on rupture strength
of expanded pellets
The values are reported as meantSD(n=10). Extrusion conditions

were 105°C barrel temperature and 200 rpm screw speed. Moisture
content of dried pellets was 22.7%.
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Fig. 8. Effects of screw speed on apparent elastic modulus of
expanded pellets

The values are reported as meantSD(n=10). Extrusion conditions
were 105°C barrel temperature and 2.8 MPa CO, gas injection
pressure. Moisture content of dried pellets was 23.4%.
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Fig. 9. Effects of screw speed on rupture strength of expanded
pellets

The values are reported as meantSD(n=10). Extrusion conditions
were 105°C barrel temperature and 2.8 MPa CO, gas injection
pressure. Moisture content of dried pellets was 23.4%.
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