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Comparison of Physicochemical Properties of Legume Starches
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Abstract

Physicochemical properties such as amylose content, swelling power, gelatinization and DSC of le-
gume starches were investigated. The granule shape of legume starches was oval. The size of cowpea
and mung bean were smaller than kidney bean and red bean. The amylose content of mung bean
and kidney bean was larger and were 25~29%. Swelling power of kidney bean starch was much
lower than other starches in all temperature range. In gelatinization temperature by Brabender amylog-
ram, red bean starch was low, but kidney bean starch was rather high. Amylographic hot-paste viscosity
and set back of cow pea, mung bean and red bean starches were high. But those of kidney bean
starch were very low. DSC results indicated kidney bean starch gelatinized in higher temperature.
From above results, cow pea and mung bean starches were similar in granule size and shape, solubility
and swelling power, amylogram, and DSC thermogram. But kidney bean starch was very different
and red bean starch was slightly different with the physicochemical properties of cow pea and mung

bean starches.
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Table 1. Phycochemical characteristics of legume star-
ches

Vatiety Ggranule Granule X-ray Amylose
Size(um) shaped  type content(%)
Cow pea 5-30 oval C. 26.6
Mung bean 8-35 oval C, 28.9
Red bean 13-50 oval C. 25.6
Kidney bean 11-45 oval C, 285
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Fig. 1. Photomicrographs of legume starches under no-
rmal (left) and polarized (right) light

cow pea (1), mung bean (2), red bean (3), and kidney
bean (4)
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Fig. 2. Scanning electron micrographs of cow pea (top,
left), mung bean (top, right), red bean (bottom, left)
and kidney bean (bottom, right)
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Fig. 3. X-ray diffraction patterns of legume starches:
cow pea (1), mung bean (2), red bean (3), and Kkiney
bean (4)
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Fig. 4. Swelling power of legume starches:

—; COW pea, -—-- . mung bean, *-----: red bean,
kidney bean
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Fig. 5. Solubility of legume starches:
—; COW pea, ----- ; mung bean, ------ . red bean, - - ;
kidney bean
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Fig. 6. SEM photomicrographs of legume starches ge-
latinized at 75°C (left) and 85°C (right)
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Table 2. Brabender viscoamylograph data of legume starchs

Initial Peak Viscosity Viscosity Breakdown  Consistency  Setback
Variety pasting temp. Viscosity at 15 min at 50C (P-H) (C-H) (C-P)
(C) (B.U)P (BU H (B.U)C
Cow pea 71 1325 lZ()r 2140 120 935 815
Mung bean 71 1075 1065 2025 20) 970 950
Red bean 57 1350 2600 : 1250 -

Kidney bean 76 - 150 240 90 -
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Fig. 7. Visco/amylo/Graph pasting curves for 8% (w/v) % 50 80 70 a5 w0 160 110
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