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Abstract

Target parameters such as water solubility index (WSI), intrinsic viscosity (IV), water holding capacity
(WHC), oil holding capacity (OHC), soluble dietary fiber (SDF) and microstructure were investigated on
three different screw configurations during twin-screw extrusion of wheat bran. WSI of raw wheat bran
(RWB) was 13.7%, while that of extrudates ranged 16.3~23.2% when extruded using screw configurations
with 5 reverse screw elements (RSE). It was found that the moisture content of RWB greatly affected WSI of
extrudates. [V of wheat bran extrudates increased from 10.6 ml/g of RWB to 37.86~44.37 mi/g of extrudates
extruded using 3, 4 and 5 RSE, whose trend was highly related to the moisture content of RWB and the ex-
trusion pressure. Multiplication of TV and soluble solid (SS) content exhibited good correlation (R’=0.85)
with specific mechanical energy (SME). The results suggested that SS and molecular size are an important
factor governed by the SME in solubilization of wheat bran. WHC increased with increasing feed rate and
moisture content, while OHC decreased. SDF increased from 2.68% of RWB to 4.32~6.48% of extruded
wheat bran, indicating the significant breakdown of cell wall components. Microstructure of the extrudates
showed the distinct patterns of degradation and solubilization of cell wall structure, depending on tne mois-

ture content of RWB.
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Fig. 1. Contour plots of feed rate and dough moisture content on the water solubility index (WSI) of wheat bran ex-
trudates Screw configurations, CONFIG I: 3 Reveres screw elements, 3 mm orifice type die; CONFIG II: 4 Reverse screw
elements, 3 mm orifice type die; CONFIG III: 5 Reverse screw elements, 3 mm orifice type die
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Table 1. Model equation fitted by selective multiple re-

gression for target parameters of WSI and IV de-
pending on the process parameters

Dep. Var." WS A
CONFIG” I i 1| I 1 I
Constant 1742 1795 195 3988 405 408
X, 0.678 0771 0953 0926 0217 0.15
X, <0.723 -1.023 -0.639 -0.74 -0.972 -0.668
X, -0.987 -1.902 -1.347 -1.991 -5.471 -1.984
X2 - - - 0684 1294 -
X2 - 03503 - 1322 1.537 -
X, 0702 - 0413 - 1.2 0.156
X, *X, - 0736 0566 1625 - -0.288
X*X, - - - - - -
X,*X, 0225 - - 1.925 - -
R2 091 071 072 079 094 094

"Dependent variables are noted as coded values

X, =(screw speed-330)/30, X,=(feed rate-30)/5, X,=(dough
moisture-25)/5

“WSI: water solubility index (%)

“IV: intrinsic viscosity (ml/g)

“Screw configurations

CONFIG I: 3 Reverse screw elements, 3 mm orifice type
die ; CONFIG II: 4 Reverse screw elements, 3 mm orifice
type die ; CONFIG III: 5 Reverse screw elements, 3 mm or-
ifice type die
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Fig. 2. Contour plots of feed rate and dough moisture content on the intrinsic viscosity (IV) of wheat bran ex-
trudates Screw configurations, CONFIG I: 3 Reverse screw elements, 3 mm orifice type die; CONFIG II: 4 Reverse screw
elements, 3 mm orifice type die; CONFIG HI: 5 Reverse screw elements, 3 mm orifice type die
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