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Structural Characteristics of Kidney Bean Starch
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Abstract

Some structural characteristics of kidney bean starches (3 varieties :

Pink kidney bean, Red kidney bean and

White kidney bean) were investigated. The amylose content and the B-amylolysis limit of kidney bean starches
were 32.6~34.5% and 69.9~71.0%, respectively. The kidney bean amylopectin was composed of super long
chain of DP above 60 (5.28~12.62%), B chain of DP 45~60 (29.85~33.65%) and A chain of DP 10~20 (22.94~
29.85%). The chain distribution of kidney bean starches were different from variety to variety. The acid (2.2 N
HCI) hydrolysis of kidney bean starches showed, as hydrolysis time increased, the patterns of three stages. The
acid hydrolysis rate and iodine reaction of acid treated starches were different from variety to variety. As acid
hydrolysis time increased, the amylose and the o-1.6-glucosidic linkage of amylopectin of amorphous state
were gradually hydrolyzed. Finally, the chain of DP 20 of crystalline state was left in the acid treated starches.
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Table 1. Properties of kidney bean starches

Todine reaction

Kidney B-amylolysis ~ Amylose
bean As Yo limit (%) contents (%)
Pink 0.522 610 69.9 33.2
Red 0.516 612 69.7 32.6

White  0.530 612 71.0 345
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Fig. 1. Elution profiles on Sepharose CL-2B of kidney
bean starch (pink) a; Dextran (M.W. 5X 10°~40x 10", b;
Dextran T-500 (M.W. 50X 10%, ¢; Dextan T-40 (M.W.
4X 104), d; Dextran T-10 (M.W. 1X 104), e; Glucose
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Fig. 2. Elution profiles on Sephadex G-50 of kidney

bean starch (pink) treated with B-amylase (), pul-
lulanase (—), B-amylase and pullulanase (----- )
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Table 2. Carbohydrate proportion (%) of each fraction in gel chromatography of kidney bean starch debranched by
pullulanase (Debranched starch) and hydrolyzed by B-amylase (Hydrolyzed starch)

' Raw starch” Debranched starch” Hydrolyzed starch”
Kidney (by Sepharose CL-2B) (by Sephadex G-50) (by Sephadex G-50)

b

ean F1 F2 F2/F1 F1  Intermediate  F2 F1 F2 F2/F1
Pink 65.43 3457 0.53 38.48 33.65 27.87 29.62 70.38 237
Red 65.73 3427 0.52 4528 31.78 22.94 2936 70.24 2.36
White 62.19 37.81 0.61 40.30 29.85 29.85 28.63 71.37 2.49

"Fram Fig. 1. Fraction F1 and F2 of kidney bean starch are above MW 2x 10" and below MW 2x 10
“From Fig. 2. Fraction F1 and F2 of debranched starch are above DP 55 and DP 15~25
“From Fig. 2. Fraction F1 and F2 of hydrolyzed starch are B-limit dextrin and hydrolyzate (all data are mean value of three de-

terminations)
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Fig. 3. Yield of hydrolyzate of kidney bean starch
with 2.2 N HCI at 35°C
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Table 3. Acid hydrolysis rate constants (K) of hy-
drolyzed kidney bean starches

Kidney First stage ~Second stage Third stage
bean Kx10* (hr')

Pink 6.05 15.34 5.36
Red 6.61 14.23 5.64
White 5.71 15.85 5.21
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Fig. 4. Iodine reaction of acid treated kidney bean
starch
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Table 4. Relative crystallinity (%) of acid treated kid-
ney bean starches

Hydrolysis time (day)
15 3 7

138.6 157.2 167.8
136.3 145.0 158.1
128.7 149.4 154.8
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Fig. 6. B-amylolysis limit of acid treated kidney bean
starch
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