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Molecular Structural Properties of Legume Starches

Mee-Ra Kweon and Seung-Yo Ahn
Department of Food and Nutrition, Seoul National Universily

Abstract

Molecular structural properties of legume starches were investigated. In intrinsic viscosity and deg-
ree of polymerization of amylose and amylopectins, cow pea and mung bean were high, but kidney
bean was low. Low molecular weight fractions for kidney bean starch were much eluted by gel chroma-
tography. In the elution profiles of their amylose by Sepharose 2B-CL, molecular weight of kidney
bean amylose was smaller than that of other amyloses. Molecular weights of cow pea and mung
bean amyloses were large, but that of kidney bean amylose was small and red bean amylose was
medium. The elution profiles by Sephadex G-50 after debranching amylopectins with pullulanase sho-

wed similar patterns.
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Table 1. Ama, P-amylolysis limit and average unit chain length of legume amyloses and amylopectins

Aniax B-amylolysis limit Average unit chain
Variety (%) of amylopectin
Amylose Amylopectin Amylose Amylopectin CL OCL ICL
Cow pea 642 611 79.74 65.87 23.89 17.74 5.15
Mung bean 641 611 74.76 64.65 2442 17.79 5.63
Red bean 640 609 73.65 66.76 26.80 19.89 591
Kidney bean 639 610 71.96 66.55 23.38 17.56 4.82
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Table 2. Rheological parameters of legume amyloses
and amylopectins

. Intrinsic viscosity(m//g) DPn
Variety - -
Amylose Amylopectin Amylose Amylopectin
Cow pea 192.8 146.8 1427 1762
Mung bean 2483 165.6 1838 1987
Red bean 165.5 175.9 1225 2112
Kidney bean  60.0 135.5 443 1626
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Fig. 1. Gel chromatography of dextran

Column: Sepharose 2B-CL, flow rate 18 mi/hr

—; Dextran 5X105-4 X107, --—-- ; Dextran T-500, «-----;
Dextran T-40, ----; Dextran T-10
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Fig. 2. Calibration curve based the molecular weight
values of dextran standards
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Fig. 3. Gel chromatography of legume starches
Column: Sepharose 2B-CL, flow rate 18 mi/hr

—; CoOw pea, -—- ; mung bean, ------; red bean, -
kidney bean

MEo| A F=ntER|T|

Sepharose 2B-CL column® #=x}gko] o]zl dext-
rans® A43lel BYL AT 0% A AZohED
A £FHAL Fig 19 oo ¥ K2k @
74] F1g 29} 7be) Edk A)® A A FA2elE 73 5
Fig. 33 Table 33 zr}h Alg A& 25 749]
l S2YAE Byom, T HEog U¥old 3
ek Void Fiof] didste F 52 peaks J_TX]—
o FAR ohuRAds vehl 2.2=9t8] comp-
lexoll 2j&} zhErubato] 600 nm o]t o} A

i

\
3
pid

T
)'l)' o



e

Table 3. Percentage distribution of molecular weight
of cow pea, mung bean, red bean and kidney bean star-
ches

Variety >5X10° 5X10°0-5X10° 5X 1054 X 10* <4X10*
Cow pea 7757 1691 4.78 0.74
Mung bean 75.72 20.77 2.87 0.64
Red bean 80.51 15.24 3.39 0.85

Kidney bean 76.43 17.20 5.10 1.27
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Fig. 4. Gel chromatography of amyloses
Column: Sepharose 2B-CL, flow rate 18 mi/hr

—; COW pea, ---—-- ; mung bean, +-----; red bean,

kidney bean
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Table 4. Percentage distribution of molecular weight
of legume amyloses

Variety >5X10° 5X108-5X10° 5X10°4 X 10* <4X 10
Cow pea 25.12 65.37 8.85 0.66
Mung bean 2840 61.70 9.05 0.85
Red bean 27.98 60.97 10.10 0.95
Kidney bean 10.19 66.95 1851 435
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Fig. 5. Elution profiles of pullulanase-debranched amy-

lopectins

Column: Sephadex G-50, flow rate 18 ml/hr

——; COW pea, ----- ; mung bean, ------; red bean, ------ ;
kidney bean
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Table 5. Characteristics of pullulanase-debranched legume amylopectins

Distribution of Ratio of Chain length
. peaks(% by weight) /1 of each peak
Variety

I II I chains 1I 111
Cow pea 13.17 13.36 74.07 5.54 37.84 15.15
Mung bean 5.77 14.19 79.79 562 40.15 15.68
Red bean 13.95 15.52 71.78 463 42,56 17.17
Kidney bean 10.90 15.80 7357 4.65 35.78 15.15
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