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Manufacturing of Goami Flakes by using Extrusion Process

Jin Tie, Eui-Suk Lee', Soon-Teak Hong', and Gi-Hyung Ryu*

Department of Food Science and Technology. Kongju National University
'Division of Food and Culinary Science. Howon University

Abstract Resistant starch (RS) content, paste viscosity, water solubility and absorption index, bulk density, color,
compression force, and bowl life of Goami flakes manufactured by extrusion process were determined to evaluate Goami
(high fiber rice) as a food material. Various extrusion process conditions included barrel temperature (90, 110, 130°C) and
moisture content (50, 55%). RS content in the extruded pellet and defatted flake ranged from 8.00~8.56% and 6.57~9.53%
respectively. RS content increased as moisture increased from 50% to 55%. Peak viscosity, trough viscosity, final viscosity,
and setback viscosity of the extruded pellet and defatted flake decreased with steeping for 1 hr, and the breakdown
viscosity significantly increased. The water solubility and absorption index increased in the flake compared to Goami and
extruded pellet. The water solubility index of the extruded pellet was lower than that of Goami, while its water absorption
index was higher than Goami. The bulk density of the flake ranged from 0.35~0.44 g¢/mL. The bowl life of the flake was
12.4~19.4 min, which was longer than commercial breakfast cereals on the market.
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1.1/2 Pitch screw
2.2/3 Pitch screw

3. Forward paddle

4, Reverse screw element
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Fig. 1. Screw configuration for Goami pellet process (Model THK 31T).
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Fig. 2. RVA temperature profile and pasting parameters. PV: Peak viscosity, TV: Trough viscosity, SV: Setback viscosity, FV: Final

viscosity, BV: Breakdown viscosity, IGT: Initial gelatinization time.
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Fig. 3. Resistant starch (RS) content of extruded pellelts (Ill) and
fried flakes ((J) of Goami.
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Table 1. Paste viscosity of extruded pellets and fried flakes of Goami
Extrusion process variables Paste viscosity (cp)
Process Barrel ttimperature Moisture content pyh TV BYY PV Sy
(0 (%)
Raw material - 16.76 815 818 -3 1890 1072
Steeping (1 hr) - 42.30 1521 1527 -6 4630 3103
90 50 722 565 158 2219 1655
55 415 310 105 1286 976
Extruded pell 10 50 1583 630 953 1914 1285
xtruded peflets 55 1382 673 709 2084 1411
130 50 1503 1021 482 2802 1781
° 55 1878 934 944 2824 1890
9 50 1046 T37 309 1896 1159
55 223 152 70 622 470
’ 50 1459 720 739 1758 1037
RSN i 55 1276 691 585 1730 1039
130 50 1201 806 395 1734 928
55 1367 753 614 1898 1146
Upeak viscosity.
“Trough viscosity.
“Breakdown viscosity.
Final viscosity.
ISetback viscosity.
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Fig. 4. Paste viscosity curve of steeping for 1 hr, extruded pellet,
and fried flake of Goami.
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Fig. 5. Water solubility index (WSI) of extruded pellelts () and
fried flakes ([J) of Goami.
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Fig. 6. Water absorption index (WAI) of extruded pellelts ()
and fried flakes ([J) of Goami.
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Table 2. Characteristics of fried flakes of Goami
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Extrusion process variables

Color

Sl - Bulk density Hardness Bowl life
p Barrel temperature  Moisture content (¢/mL) Lh a? b (g/em?) (min)
(0 (%)
9% 50 0.37 78.23 4,10 9.54 3567 194
55 0.36 38.37 9.15 16.47 2082 12.4
Fried flakes of - 50 037 84.40 3.72 9.85 4819 14.2
Goami 55 0.35 78.26 4.26 10.63 3676 17.4
130 50 0.44 85.56 2.52 6.77 4941 16.2
55 0.36 84.51 4.01 10.03 2034 13.2
"Lightness.
JRedness.

Yellowness.
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