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The objective of this research was to examine physico-chemical properties and effects of
granule size on functional properties of pigeon pea starch. Pigeon pea starch contained 98.95%
carbohydrate, 0.64% crude fiber, 0.27% fat, 0.10% ash, and 0.04% protein on dry weight basis. The
starch contained 64.61% amylose. The L, a, b and white index values of the starch were 76.09, -0.61,
1.16 and 76.05, respectively. Pigeon pea starch granules were round and oval, had smooth surface, and
had clear birefringence with an average size of 27.32 microns. The starch showed a characteristic C-
type diffraction pattern. The starch was found to have low water binding capacity (0.74 g water / g qw
starch). The swelling power and the solubility of pigeon pea starch was 2.41 g/g dry starch and 1.29%,
respectively, at 70 °C and increased to 10.89 g/g dry starch and 10.84%, respectively, at 95 °C. The
granule growth rate increased with increasing temperature. The activation energy of the gélatinization of
pigeon pea starch dispersion in the temperature range of 69-79 °C was found to be 343.76 kJ mole .
The starch showed high pasting temperature (81.28 °C), peak viscosity (4,106.5 cP), breakdown
(1,082.5 cP) and setback (2,812.5 cP). From DSC measurement, the gelatinization temperature of pigeon
pea starch was 70.95-83.95 °C and /A\H was 12.97 J/g. From frequency sweep test, the 12% (w/w)
pigeon pea starch gel gave higher G* than G" indicating the typical characteristibc of weak gel. Upon
classified into four sizes using different setting time of 15, 30, 60 and over 60 min which resulted in
starch with an average granule size of 28.13, 26.99, 24.50 and 20.49 microns, respectively. All pigeon
pea starch with different granule sizes had round and oval shape, smooth surface, and clear
birefringence. They showed a characteristic C-type diffraction pattern. The starch showed significantly
different color. The fractions that had the largest granule sizes had the granule growth rate that
increased with increasing temperature. The granule growth rate for the fractions with smaller granule
sizes was not affected by gelatinization temperature. It was found that starch with Iarger‘granule sizes
had higher amylose content, lower water binding capacity, lower swelling power, higher solubility, and
higher A\H. Peak viscosity, final viscosity and setback increased with an increase in average granule
size but pasting temperature increased with a decrease in average granule size. From the rheological
properties measurement, pigeon pea starch of different granule sizes exhibited similar profiles in

temperature sweep test and frequency sweep test.
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