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Effect of Heating Temperature on Viscosity of Starch Dough
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Abstract

To measure rheological properties of the starch dough, an Extrusion Capillary Viscometer(ECV)
cell was self-made and attached to Instron machine(Model 1140). Apparent viscosities of corn and
waxy corn starch doughs were measured and their gelatinization degrees were determined by enzyma-
tic analysis. The effects of heating temperature on the viscosity of starch dough with 36~52% moisture
contents were examined in terms of Arrhenius equation. The activation emergy(Ea) of the dough
viscosity from the effect of heating temperatures changed from negative(—) to positive(+), as the
moisture content increased from 44% to 48% in the corn starch dough and from 40% to 44% in

the waxy corn starch dough.
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Fig. 1. Effect of heating temperature on apparent vis-
cosity of corn starch dough at 20 s~' apparent shear
rate
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Fig. 2. Effect of heating temperature on apparent vis-

cosity of corn starch dough at 80 s™' apparent shear
rate
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Fig. 3. Effect of heating temperature on apparent vis-
cosity of corn starch dough at 200 s™' apparent shear
rate
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Table 1. Values of n. and E,

of corn starch dough
at 20 s~! apparent shear rate

Moisture Heating Nw E.
content tempe- (X108 {J mol™! r?
(%) rature Pa s) K'Y
K
36 333-373  1004.3845 —34.2296 —0.9885

40 333-373  253.3961 —30.5706 —0.9740
44 333-373 0.0002 59836 0.7771
48 333-373 0.000020 104041  0.9557
52 333-373 0.0000000109 29.7068  0.9235

Ur: correlation coefficient

Table 2. Values of 1, and E, of corn starch dough
at 80 s~' apparent shear rate

Moisture Heating Neo E.
content  tempe- (X108 {J mol™! r
(%) rature Pa s) KD
K)
36 333-373 8.5271 --22.2757 —0.9978
40 333-373  2.6315 --19.2394 —0.9856
44 333-373  0.0148 —8.9226 0.7530
48 333-373  0.000029 7.9490 0.8967
52 333-373  0.00000018 20.6802 0.9449

Table 3. Values of n,. and E, of corn starch dough
at 200 s™' apparent shear rate

Moisture Heating Nx E.
content  tempe- (X108 (J mol ! r
(%) rature Pa s) KD
(K)
36 333-373  0.6668 —16.2514 —0.9956
40 333-373  0.1939 —13.0214 —0.9985
44 333-373  0.0931 —15.7268 0.7892
48 333-373  0.000090 3.3156 0.7776
52 333-373  0.00000051 16.1856 0.9435
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Fig. 4. Effect of heating temperature on apparent vis-
cosity of waxy corn starch dough at 20 s' apparent
shear rate
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Fig. 5. Effect of heating temperature on apparent vis-

cosity of waxy corn starch dough at 80 s™' apparent
shear rate
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Fig. 6. Effect of heating temperature on apparent vis-
cosity of waxy corn starch dough at 200 s~' apparent
shear rate
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Table 4. Values of n, and E, of waxy corn starch
dough at 20 s™' apparent shear rate

Moisture Heating N E.
content  tempe- (X108 J mol ! rb
(%) rature Pa s) K
(K)
36 333-373 1101.5393 —35.0976 —0.9835
40 333-373 731.8128 —34.7159 —0.9847
44 333-373 0.000014 12.1867 09237
48 333-373 0.000031 5.0666  0.7598
52 333-373 0.00000004 254766  0.8554

Yr: correlation coefficient

Table 5. Values of n_, and E, of waxy corn starch
dough at 80 s™' apparent shear rate

Moisture Heating N E.
content  tempe- (X108 (J mol ' r
(%) rature Pa s) K™h
K
36 333-373  0.9080 —16.1333  ~0.9907
40 333-373  3.6325 —20.8565 --0.9894
44 333-373  0.000020 10.1780 0.8739
48 333-373  0.0000037 8.0463  0.7033
52 333-373  0.00000077 16.4783 0.7901

Table 6. Values of 1, and E, of waxy corn starch
dough at 200 s ' apparent shear rate

Moisture Heating N E.
content  tempe- (X108 {J mol ! r
(%) rature Pa s) K1Y
(K)
36 333-373  0.0259 --7.1093  —0.9280
40 333-373  0.2939 —14.7482 —0.9855
14 333-373  0.000135 3.1851 0.6583
48 333-373  0.0000275 6.3386 0.6309
52 333-373  0.000000365  17.3946 0.8375
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