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Table 1. DSC endotherm characteristics of dry-heated corn starch

Endotherm temperature(C)

Heat treatment (C) AH? (cal/g)
T T, T
untreated 65.3 703 830 35
130 65.1 70.5 830 35
150 65.1 705 833 35
170 64.5 69.7 829 36
190 64.4 704 83.7 30
210 649 704 84.7 29
220 64.7 70.9 84.7 16

*Onset gelatinization temperature on DSC thermograms.

"Peak gelatinization temperature on DSC thermograms. “Conclusion
gelatinization temperature on DSC thermograms. “Enthalpy of gela-
tinization.
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Fig. 1. Viscosity development patterns of dry-heated corn starch at various NaOH concentrations.
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Fig. 2. Brabender amylograms of dry-heated corn starch.
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Table 2. Amylograph indices of dry-heated corn starch (8%, dry basis)
Initial pasting Peak Peak Viscosity 15 min. Viscosity
Treatment () erature () height BU)  temperature (C)  at 945C (BU)  heightt BU)  at 50C BU)
untreated 736 777 923 751 552 1,025
130 742 777 92.2 747 535 958
150 74.1 760 92.1 725 518 940
170 737 723 915 676 495 932
190 740 623 915 595 457 596
210 735 465 89.2 418 358 410
220 735 no peak - 104 117 139

*Temperature at which the initial rise in the curve reached 10 B.U. "Peak height after 15 min holding at 94.5C.
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Fig. 3. Flow curve for 6% dry-heated corn starch dispersion
after cooking at 90°C for- 40 min {measured at 70°C).
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Fig. 4. Apparent viscosity vs. shear rate for 6% gelatinized solu-
tions of dry-heated corn starch. Heat treatment: O---O, untreated;
0—0, 130C; @—e, 150C; O—0, 170C; m—m, 190T; A—», 210
T; a—a, 220C
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Fig. 5. Plot of log (t-t,) vs. log D for 6% gelatinized solutions
of dry-heated corn starch.

Table 3. Rheological parameters of dry-heated comn starch solu-
tions(6%) gelatinized at 90°C (measured at 70°C)

Consistency Flow behavior Yield Apparent

Heat treatment (C)  index index stress  viscosity*

(Pa-s) Pa)  (Pa-s)
untreated 3.82 0.59 25.70 1161
130 4.34 057 24.50 1147
150 409 0.56 2403 11.37
170 326 055 21.24 9.83
190 2.03 057 1331 6.14
210 137 059 - 560 300
220 0.15 0.79 0.05 0.12

*Values at the shear rate of 2.8 s™%.
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Table 4. Effect of heating time on rheological parameters of dry-
heated corn starch solutions(6%) gelatinized at 90°C (measured
at 70°C)

Heat Heating Consistency  Flow Yield  Apparent
teratment  time index behavior stress  viscosity*
©) . (min) (Pa-s) index (Pa) (Pa-s)
untreated 10 234 0.58 11.86 568
20 2.56 0.56 1448 6.95
30 331 055 18.86 9.09
40 382 0.59 25.70 1161
170 10 219 0.59 9.85 4.83
20 257 0.58 13.38 6.44
30 292 0.57 1645 7.76
40 326 055 2124 9.84
190 10 171 0.59 7.56 381
20 1.87 0.56 13.74 621
30 1.75 0.56 15.38 6.67
40 2.03 057 1331 6.14
220 10 0.09 087 0.01 0.09
20 0.12 0.80 0.05 0.12
30 023 0.70 0.08 0.16
40 0.15 0.79 0.05 0.12

*Values at the shear rate of 2.8 s .
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Effect of Heating Temperature on the Rheological Properties of Com Starch
Chung-Sik Suh™ and Sung-Kon Kim? (‘Department of Food Science and Nuirition, Yeungnam Junior College, Taegu
705-037, Korea; *Department of Food Science and Nutrition, Dankook University, Seoul 140-714, Korea)

Abstract : The influence of dry-heat treatment(130~220C) on the gelatinization and rheological properties of corn
starch(11.4% moisture) was examined. The enthalpy of gelatinization measured by differential scanning calorimetry
decreased above 190T. The viscosity of starch by alkali gelatinization increased as the heating temperature rised.
All the values ‘including peak viscosity on amylograms and shear stress, apparent viscosity, consistency index and
yield stress of thermal-gelatinized starch dispersion showed decreasing tendencies with increasing of heating tempera-
ture from above 170C compared with those of raw starch. The apparent viscosity and yield stress of all the samples
thermal-gelatinized at 90 were increased considerably with process of gelatinization time and especially their rapid
increase at the early stage was observed in the 190C sample. But all the rheological parameters of 220C sample
recorded very low values compared with those of the others.
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