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Physical and Chemical Properties of Starch from Major Legume Species in Gansu
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Abstract: In this work, physical and chemical properties of starches extracted by wet-grinding method from four major species
of legume in Gansu province including pea (Pisum sativum L.), colored pea (Pisum sativum L.), white bean (Phaseolus vulgaris
L.), Lathyrum hirsativa (Lathyrus sativus L.) were analyzed and compared with those of corn, potato and mung bean starches.
Starch granules from these legume species under investigation were kidney-shaped with obvious birefringence in X-shape and
cross-shape. Meanwhile, some starch granules revealed obvious umbilical points. The average size of starch particles was 21—
29 u'm, and Lathyrum hirsativa starch particles revealed the largest size, but colored pea revealed the smallest size. The crystal
type of legume starch granules was type C, so was mung bean starch. Compared with corn starch and potato starch, the contents
of amylose in starches from the four legume species showed a considerable increase, and were ranked in descending order as
follows: colored pea starch, white bean starch, pea starch and Lathyrum hirsativa starch. These legume starches displayed
increases in swelling capacity and solubility with increasing temperature, which belonged to restricted type expansion starch.
Their starting pasting temperature varied in the range of 72.6—78.8 ‘C. Moreover, good hot paste and cold paste stability and
high paste transparency were observed, while the retrogradation rate was fast and the freeze-thaw stability was poor. In
conclusion, the properties of these legume starches were similar to those of mung bean starch. The legume starches tested in this
study could tolerate heat treatment, but was not suitable for the production of frozen foods.
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Table 1 Chemical composition of starches extracted from four species
of legume by wet-grinding method
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Fig.1 Shape and polarization cross photographs of starch granules
from different sources (X 400)
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Table 2 Composition characteristics, particle size and crystal structure of different starch granules
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Fig. 2 X-ray diffraction pattern of legume starches
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Fig. 3 Swelling capacity of legume starches
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Table 3 Viscosity characteristics and transimttance of different legume
starch pastes
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