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Characteristics of Cereals Prepared by Extrusion-Cooking
and Freeze-drying

Jin Tie, Hee-Yong Park, and Gi-Hyung Ryu*
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Institute of Food Science, Kongju National University

Characteristics of cereals prepared by extrusion-cooking and freeze-drying were compared. Parameters used
were water solubility index (WSI), water absorption index (WAI), paste viscosity, and sterilization. Variables for
extrusion process were barrel temperature at die section (70, 90, and 110°C) and moisture content (25 and 30%).
WAI and WSI of extruded cereals were higher, whereas trough, breakdown, and final viscosity were lower than
those of raw and freeze-dried cereals. Plate counting revealed no microbes in extruded cereals, whereas microbe
colony was observed in freeze-dried cereals. Extrusion-cooking at low temperature resulted in better sterilization
of microbes than freeze-drying for preparation of instant cereal drinks.
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Fig. 1. Serew configuration for extrusion-cooking of cereals (Model THK 31T).



3000 100
B curve Final viscosity " —

0500 - Ho! pesk viscosity B o
7 ] [ @
Q2000 N 2
~ Cold peak viscosity b =1
Z, S
£ 1500 A Breakdow Viscosity Setback viscosity 8
o 60
8 - §
7] 4 ) .
L o0 initiat Getatinization r
> 00! Time " =

T T T T
2 7 10 15 i

Time (min)

Fig. 2. RVA temperature profile and pasting parameters.
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Fig. 3. Water solubility index (WSI) of raw, freeze dried and
extruded-sprouted brown rice.
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Fig. 4. Water absorption index (WAI) of raw, freeze dried and
extruded-sprouted brown rice.
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Fig. 5. Water solubility index (WSI) of extruded and raw cereal
mix.
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Fig. 6. Water absorption index (WAI) of extruded and raw cereal
mix.
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Fig. 7. Peak viscosity (PV) of raw, freeze-dried and extruded
brown rice.
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Fig. 8. Trough viscosity (TV) of raw, freeze-dried and extruded
brown rice.
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Fig. 9. Breakdown viscosity (BV) of raw, freeze-dried and
extruded brown rice.
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Extrusion process variables

Paste viscosity(cp)

Moisture content (%) Barrel temperature (°C) PV TV FV BV MY
70 719 72 350 647 278

25 90 806 41 293 765 252

110 932 22 305 910 283

70 1054 90 433 964 343

30 90 966 36 323 930 287

110 1206 23 315 1184 292
Raw cereal mix 1523 785 2651 739 1866

PV: Peak viscosity, TV: Trough viscosity, FV: Final viscosity, BV: Breakdown viscosity, SV: Setback viscosity
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Table 2. Colony number in freeze dried and extruded cereals

Cereals Process Colony number (cfu/g)
Steamed 2X 107
Brown rice Freeze drying 1 X 10*
Extrusion None
F dryi ?
Sprouted brown rice reeze rymg 210
Extrusion None
Wheat Freeze drying 7
Barley Freeze drying 1X10*
Sorghum Freeze drying 9Xx10°
Red bean Freeze drying 2X10°
Extrusion conditions were moisture content 30% and barrel

temperature at die session 70°C.

Table 3. Colony number in extruded and raw cereal mix

Extrusion process variables Colony number

Moisture content (%) Barrel temperature (°C) (cfu/g)
70 None
25 90 None
110 None
70 None
30 90 None
110 None
Raw cereal mix X 10°
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