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Analysis of Rheological Properties of Rye Flour

G. H. Lee

Rheological properties of cereals such as rye are great important for the design of die for extrusion and the development

of models for extrusion process. Therefore, this study was carried out to analyze the rheological properties according to

moisture content of rye flour and extrusion temperature. Rheological properties of rye flour were investigated by using a

capillary rheometer for moisture content of three levels (30, 35, 40%) and extrusion temperature of three levels (120, 130,

140C). Determination coefficients for the relationship between apparent shear stress (7,,) and apparent shear velocity (1ap)

were relatively high in the range of 0.973 ~ 0.997 under each extrusion condition. The values of consistency index (K)

was decreased with increasing moisture content and extrusion temperature. However, the value of flow behavior index ()

presented the highest value at moisture content of 35%, but it was not affected by extrusion temperature.

Keywords : Rye flour, Rheological properties, Extrusion process, Die design
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Fig. 1 Apparent shear stress and viscosity at temperature of 120C.
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Fig. 2 Apparent shear stress and viscosity at temperature of 130C.
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Fig. 3 Apparent shear stress and viscosity at temperature of 140C.
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Table 1 K and n values of power law equation depending on
extrusion conditions of rye flour

Temperature Moisture Power law indices )
() (% wb) KiPas®) |
30 90 0.24 0.994
120 35 55 0.27 0.997
40 34 0.25 0.973
30 59 0.20 0.985
130 35 36 0.29 0.996
40 30 0.21 0.978
30 52 0.23 0.996
140 35 35 0.27 0.991
40 29 0.23 0.994
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Table 2 Consistency coefficients (K) and flow behaviour indices (n) for various food materials

Temperature Moisture Power law indices

() % wh) K(kPas™) " References
100 20 341 0.25 Madeka and Kokini (1992)"
100 30 19 0.28 Madeka and Kokini (1992)"
120 20 130 0.26 Madeka and Kokini (1992)"
120 30 2 0.49 Madeka and Kokini (1992)"
110 21 40 0.27 Vergnes and Villemaire (1987)"
110 28 12~18 0.32~0.34 Vergnes and Villemaire (1987)"
150 21 13 0.35 Vergnes and Villemaire (1987)"
150 28 4~9 0.43~0.45 Vergnes and Villemaire (1987)"
100 21 5 0.53 Singh and Smith (1999)°
100 28 4 0.41 Singh and Smith (1999)°
125 21 4 0.41 Singh and Smith (1999)°
125 28 1 0.52 Singh and Smith (1999)°

* amioca starch, ™ maize starch, ° oat flour
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